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jv- J^JkJlj li* ^ ^UiH l;jJ p-*LiU JS"Ul* j*-^ 

^1 ^ Jit Ut f*j UUl — -XJL ijUJi ^ ^Lll 

Jjtjill U^jJ Jvriil Iaa ^ Jj^j; — Stt J^Uar j .4jjJW ji i- y^^i SjUJl ^ 
i_iljk*tj ijJtfl- ^JM t *j Jaksi L* iiU ^Jl ^ y^V^ tj^^ 1 (fr^-iJ^ 

^-jfS jit! jjJiLil ^ yj. Slj tajjij A^a^aj^j ^^bil j^^-jlil A^a^Oi SJdl^t JrrLijL ^ j 

i^J* j*j ^Jjl ^ijull jJL^J J^l^ liUaAdlj ^LiSJlj JJL-jH ^ A-jJl 
*il ^ J ^ i^ViH jTLiil JJ- ^ j[ ^ UT iL^L- 

ii- jjJoWLLj jjjjU*^ *L^i Ajj J^ 1 X^ t^^ii)L \JuJl*t ^-J ^^iArJV 

^mi* ^ ^> i>iUJl w'l ^uJl j^U LiJbs *J J*4 



1 Watson & Labs, Climatic Design, pp. 26 



^Lil V-^^ 



J t^i^J^ U -ytj-j* £tt o/tf Ui>J^ J^iJl IJl* ^ ^U-l JjU^j 



u^Ui v 1 -^ 



I^Lajf jLi^lj *i* tf;^y jL^l 

jjjut j i^Lil JaL«J J^i ^ Jjjuil O^^kj C^Uty ^ JbJUJJ o-;^ *L jl* OjI 

J **A* Jb^ jJJ-bT j i^Lll Oj^yi ^ ^^aJJ ,J*jl ^ y >1 J\ J* UjJU 

i-*5 j j^-i-i^ ojIjL_- aJjJ* <3 jJ» ^j*^ Ui J^-^-r 

Jail JbJ^J yU JSL- jll ^ <J ^ ^ jj L-T t^jfr* j ^UiJl j£i -j ^ gj-J 

^ ^-Ui ^Lil p-rfii ^jrfJ JjIjlU j> j^U f j* 

j-ij *L^L> *^L4 !>U J^- ^ JLp VUi ^1 £v*t t-i^Aj 

i*L*if jL^^j jifirti ^ jV** -r 

j 4 j. ; ..,,.,< I ^^1* ^^"^ j-^- klJJi i> t^U^JfTnU ^.j^'j t^j\i^*U 

.J^i JjA J-^ ^ liS^j 

T^i ^A^i y >i ^1 > ^ jftiy JJ: ^uli r ^Ji j J 

1 MitcheU, Computer Aided Architectural Design, pp.29 



oU^-j Sjyi ^ tjj$0> ^ J Ojij Jti MijUl #A*j 

X \J^ma UjW^j (Ot^U) 5 /j* ^ iU *4 -T 

; /^So^j (iij^ *«JLf- i*j 

W jl** Jl {r^^* t^ljjl J* ^^-adl jsSt ^ t^UJ! U* JS* An, ^ 

J^i *i^J U jAj *^>H 
c*> T ^ili" ^>LJt ^ i^iv (j^ 1 ™^ A - rm *J*- j 

t-laji j^Ij, j^oit iijL- ^ *^y-r liO^y ^;il*J^ o[ 

^.■iT oij t jUJi cf j^j *^ ^ Jb ^ u * V y ,/M I?-! j)l ji^ 

jLJJ t5 -ii jt-J^ ^ l f*^"" J 1 *' j*l A *f L/ 1 * ^ °' 

^IjjJ! ^L^Ll f lj^l jJm L*j <Lf Al J^-b v^Ui Uj>i^ U:U^ 3^ l^U > ^ 

: j *^L*[ Jji; jSi j i ^ JLi 

wU) ^^i^il ^ ^ Ji* i^jJJ jj-T 3^ ii-b (I ^ UL* r ^ 



1 K ocnitisbcr^cr. Ma nual of tropical Housing and Building, pp,27l 



J^jjl ^Jia^ UoJi ^ i^rji t^V; jjlaLl JjiJl f^*^ J^T< 'JJ-^' 



jf l^-i ^JaJ *f t^j J;i*^ l^J^r ^ly ^jjkJ ^ U j 1^ ^ j£j 

^Ld! juj- ^Uill pii (_f jJ! t^^-j J\ J-i-^Jl i-^L^j t^Lil ^ j - -_^U jlj^ S-Jj J'^'J ji 

^jj>H j iJiiiil i-i^i 

fje t i^U L*^y& ^ jLJJ t£j!>i JjL-ii J-i*ift l^^j^Jj 

^ A^l-J U^^k; v*c^ ^^m" US' ij^i ^jj^ j J-J^ 

tLUj LU* U+^-V ^ pU»LIj Lj* J>j£=& ^ J^J-i J. ^\^-\ J-M±i3l JjLi j 

1/jsLl ^l^j WyJ (^iLJl) J-iA U^>J ^>Jij 

^ «lj ^ ^ ^ JU^ >J1 JV^ p££ U£ ^1 J^JJ 

J^UJl ^ <y ^ jJLi) jLi^l^ j t*U^i li* 

J *lxJl ^aU*»^i j *^iiiJij i^Uil ujjjiaJ! ^» 



1 



^\Al j^^ii i_T_S?l ^jUI 



i^* ^ J^Ai c^h **s*a ^ js'i-ili *A* ^* >; oiUii jjitJij 

-: ^^11*9 {ijamlfl <jijti S>lS Jj*j =Vj^ 

^y J* V! ^Uli J^b V *JU- ^ r gt j U.^ 

.feittU Ui; L^U jLil JT ^ ^JJj ^ jCi^ ^ ^> 

^Vfl J&U Si* Jij> jdij^ Ljb a^jS _T 

ji^f j( t jLil Su-^li* j>- <->}J* jc^j^ n » ■ til ^jJi; 0 <jjS -^jJ ^* <J ^ 

-: j^a^ JiUaJt U^lJu (jaij -3 

Li^U Ua* oUsJ\ ^^-^ ^ J^:u tii^^Lit Jj^- ^iJl^; ^ ^j- Jsf ^ ^ 

^ il^-l ^ Ujbi ^ ^y-A\ jjibjH w Ui U yJu* i^UJl jUH ^ U( 

rf L ^1 j^y ^ A^l J [US^fl ^ (L ^ ^] ^ 

] Koenig^ergeTpMajmal of tropical Housing and Building, pp. 92 



%*> ^Ldt jf a* < r u ^ o-J jUi Uj 

iiisiit ik&a ^i^ji dju - ) 

tJjjU j>\ ^ tX*- J£^r L-pL* U*L* OjS^ ^il ^^Hi*^ i^Li* ^ 

ol ^ Hi Vj lyplt (Ht*-^ jJi^ .ja^ jSLij ^iH t^JJlil 

jLf-r JjuSJj *t ojU*; J-aJ jtuif jf OA y \) y- <jJJ^ ^o^j^J,! jf ^TlJI 

^ iib ^ i-*- ^jj ^uii (^^ji j J^aj tiL^v tjLPjUti; iibji iiii ^ 3 f ^ 
vytf / (it ^ .o-AdJ u^t iui^ ^Lii ^^ii^ ^ ^jyuli 

^.b. r w*l UJU- J* tULu* J^b v^Uil ^*j>^ ui-^ >» jt W-jit bj 

¥0^; ;j#*f ^ >J i ^L- Uk- r ( UU t bVl >>J 

^ ijb! ^J 1 ^ ilk* ofj ^ J* jiUj ^Ltl ^ b] 

^1 ^ ^ iJill LUaiH UiUj c^Utj ^jjJI ^ ^ oU^V 

^yi*; J*^ j J Llw S^^bJ i^jlil jj^lj oUaiL^ ^ t>JjLi-» jl JjU> .JU JL«^]! aJua <^ y 

cfff JV^ jf >J^i ^ iU- jjJ^ j ytU j^V^ $ c^Ji lJ^JI jL|* *^ 

UJ^ v^^V 1 jJ^Jl ^Ujl ^ *4LJl ^U3Ll U *ii_H i-^Ll; ^jj>Jl J 4*&jU 



11 



tV j^M jLJU ^Lil tiiV 1 jL jW JL* >Jl J jjJ\ Jk» ii^LiJJ o_U ^ 

^-ii ^ ailU ii^-l J-l£j jLH *ii # bty jjjW ^> cJL; j#j 

^ Uf^Jl* n^rti ^ aTU ^ jJ^U t^Oi *H ^ ±Jj* V ^ 

Lir-jJjj-jJlj J? ~^J*J ^ J P**^ ^ t^^' f* J * •^"•^ 

J u^jj U t^i^S ifr^lj ^ y^}\ ^JLp «-jlfj «JL; ^ J*£ If tJUUJlj 

utt^ j L^ji j v--- ^ Jl y V ^iiiil *:*\+\\ IjjAj& ijbj^ j*- ^iU|* 
J ^ yjjdl ^ jj^J; jl*^ V J-- J-* iWf o-Uiii o« 

j i^Uj ^ui^ftj > ^^'y^ UVU r>jj 

jjU ^Lll r ^ii* t^- j-^Jl ij^Ji U** ^wtJt Jj^ .w^j-iiflj ^ji^Jl 

jUj^ j £Ldt j t Litf^l L>Jltjj ^iUWj j ^j^ilt Ji^ ijU-il jji rj l*H ^ ^ ^ 

r >-j jut j ^ ,^yi ^ { ^ 

.iL^ > ijjs Ujt* t> ^>J^ <j* a ^j ii rtrft jl^i^ -L^ 

i**^ jLi JL-ii ijjtj ujU j jjjj ii* lA^j 



-: cjiliitt ^4 j*I*UJ1 j4l (J^fn £>*aj ^ -« 

Jjj^T ^ u^t .cjLfcU'Vl -A* ^ iij^ii ulll u^UAJl j t^JuliJl 

jujUAl ^e*. t**=fcj oL^j *iJJ-i i-^Lil oUrUH fii^i-l tt-xW cjUUI 

o jU*i a^JL* ui i-*uVt u& j '-^ *^ (J 1 * r^* ' tr^J 

: L ^LU!) f^fcydaa cjlji ^ a^jU JSUm :U^tj 

-t ^LuA 5jUi Ctl^jl Jj^j -i 

O-^ ^Jl Cj\ jycdW ^ ^VU-l l^L* j> 3 jJL* 

.juidlj ^ iSJj^l SJLjsiWj *-*L jJl iL^Vi v*-^ lJV t5 iW 1 * 

jii j UjLx^-li i*JJ * yt^i* JjJ V jui; U>-U> t£^ jl^-M ip.+.«n'A\ 



^Lll fS - ul -sU V*-^ ps»^l 



JjS i)U* i r J*^l ^IjJl ji>: f LJT iLj, VLr-** ^U^lj a UJi ^Ul djLJ 

r *JU ^ oi* jU]l ^Ul JjUij U j* j (3 ^ L? J^*i^ ^J^J i^J 5 ^ 

a*3U ^ c^I f j& -r 

VI db* j&j tiijUl J^j ^>U j ^Ldi Js^i! i*^ ^ iJiJ^l ^jJi cJ+~ 

jT ttjU-l (jj^yi MJj J*l*sN ^jai^J J\ ^Li! lJU- J-Ujl 

U j*j i^Lil ^SUdU i^^si* iJLilSL* olJ** ^ LaUaayt <-*j>A 

tLl^l ^Jv^ 1 S^ 1 ^ *J;J*- ^jpljj jfjk; JU J**ll ijjj^ iiUJi £*ljJt 

.ujjjU ^ ^ ^ uu ^.ijji j, ji 

^ ^Li> ,^—01^ ^ ^ ^yij /ijb J U^* 

,y*i jijb-y 

.^uil p-rf sM JU j d^Jl J!)U ^ V- J>UJ1 ^ jTLill oA*j 

.Ujyfct^*^^ (Jj> 4->jiJ JTUj ^ttH 



*i» ^ j> ^ j*uji t(>1 ^; jl* j y v jrt^ ^ 

^tyj i^L c ur ^ 3 \ t ^l-Ji js* uJ^yi 

.U^*j ^.jufli aj>j JTlsj 

Uj+i; ^Jl wLJtj ojUi^l ^ L^jj; *U^J JTLsJU *jU ^ *^ ^ 

4kuLi^ 6^Lma^ ^tUl j-j— ^ itj^l jjjltfj ^^Oml - 1 

r *^Ii _uUJ i r ... ^l U j "-ia ci-ijal y J i+U ^ iJUUJl JTliJLl ^ bju ol 

Oj£, ^ J^Jl J >j ^i ja f j^iij of ^Lll ^ ..nTil JIj? ^j^U ^J^i OiJUiLt 

of uf y^U^ jriiU ^ ^ y la*i u^b 

: J oiljiVi *I* ^Jbu^l aJtftt ^a^JLj j ^ 3jjJ-S ^ IX^> Oj£f ^ *iUft 

^U*i ^Jb ^ Jla* bf *^JJJJ UJ ^^il c^Jl^ ^iu ^ 

vyi^ ^ u^i i-j^i rj ui (r Lai r jyjt .^^fl^i^ > 

ls*^ j** tjt^-^id! ^jUll ^jU*i^ .j-^^l ^ i^*^ jij^ ^ y*y^ ^jJl jvi^UU -Ui» 
.ULut^l t Ljt ^^-liil n j» *t.H ^U>j jiS^if^ ^ ij^- 

.l^yw ^Uii ^^^i ^ jj^ jTtJt ^ iiSLij -r 

UIa^j iii j£\ t^j ^jj J^U^j ^jUJlj t ^ ^ f lo^l j;> ^ 



£* ***dJ ^Ul J*^ ^ ji>3 J Ijj-T 1 jji (t-wdl t^ljil s-*^J 

tfjl^l iijLJU J~*% f***-^ 1 l3 *c**^ J l-\fjJS 

J*> ^ ^\JJ f^^il oljil jjjLlj JjL* ^L*li 

^ ^ tLlU » >t1jsil ^ ^/"*J ^LS** js 1 -^ *O^J (j— j*^ 

^Jt jTLiil jUS u^UM i^L^c. ^UJ f^wtdj iLL<i* J? >£l 

jJjLiJj ^ ijt j£ f-^ lA-iJj iiA£\ ^-*jJaU jiS^ ^f^J oljiSfl 4?r^jJ 



i^^f ^ 4_jJLfc L^li S^**S" p-*-*dl f jftf tf-Ul ^j** 3 ' f Ul *>* 

V If^*/ iJu-T jj^Uil £> j^*J i^U( *jW L#J^ jjJ>j ijj^* 

JjVl J-niJl ^yco t^Ui ^IjJ J *-^L-Ui i-^JJl *i* j j 

wUJja^iLl jyj a^p JjIjaJI ^->>^ ^ lLJU)1 ^-J*jt ^/^j 't^ - ^ fj*^ -^-^ SJjtjt 

Utj^u o^s ^ijjfi JSLi* :Lpli 

SJL^-i ijiB ^ jOijiH *JU6 t^i-Ul ^jjlaJl^ a^juM ajA, <«LWl ^ jUl 

^ t$ jU*H J**J^ j ^ii j «UiJL! i>jii i v jl y* ^ o-^ > ^i 

liJj)! ^> t jf -^> v>> j jLJJ jt .« ^TH oIj jTj ^Ui J jrfjli 



^1 



jLil jily p^iT i^j^tH fl jA j^ii^J ^T^4^-L- ^^Jtt iilkh ^ ^aif Lb~ aJL^j 

j-iii ^ *iT i^^Ji <> j— Ji & ^ *±* o\ 

M>*^ i*oU*j <u+a+2\ ^gjL^a JI yi j^S u*M* J***^ ~ 1 

^^J UU ^ jUa^l i*L*£jl ji ^Uii ^tJl vJUa^ j tpJL. 

^l+Jl J i^ji ^ j( (^aU J*Lp oLit£»J £j* £j£ ^JL* iiliL. *±** ijJUtft oU^V 

J^- ^J* if- ^ >^ *Jij— ^ t3 cSj^' (5^^ p*Mil> 

^ v^j^ ^ uij ^ ^ j( w^*u ^ ut> 

*u>-n i^m^ ^ fLAin j»i J^n -r 

^ jit j gjAjt j^ri IJLjJ jj-l^j iU ^ J j^JJ S^- y& Jajy U j* j 

^ li* V^iji ooi- jT ^ u j^-v 



cjUdt j3 j <3jjiH iAjjUvJI <j* jliaflj ^^UaS ^jaa^jS -f 

- \J 

■jj-* Ui£lJ j^i Jl j^i; iJi i jr ^ Jjt j i^JuL^lj SjLjJI j 

tfjj ^ j^T ial>- ^Jk£ ^Lijkjl oli <Jl^ cvU**Jl jl ii^UK til 3 UgiaJl 

.^ULii UOW i^Lit ^j>11 jj^j t ^UU ^ l^ljj OU^lS 
L. yfcj t i v >.> . ^-11 l^^-U j^UT *Li j** j i^jU* jt ^tJU 3 ^. ii* ^f. 

jl^ oUii p ...rt:l U** Jf iL-jU** Ubil cr J ^J> fr j *- ^ 1 

^ J** UJj> jSl jj^Jl r^- j\ *zA£».\ jjl J-xJtJ Ja*Ull jSU t> *l 

. decojistructivism ( V^^ 1 »jLjJI *it iJ^LsJi i^yJi ci^; ji 
J* 3U^V1 0^ WSdl J^Ull ^ ijU ^ ^ ^ ^ 

Uj Jj iifj LSL^\ J^LtJ tj^-Jjl £Vy^ (Wrf^ ^ *i* j 

^5 i^LjJ^ ^1 *jUjJt i^. jhX* a^j -cl? ^il uw^ Jij <UkuJU J^j-^ 1 

^Lli ^.^JL ^L^- ^j^**^ 1 J Jij ^^^JJ a^wJj li«Jji£" ^Ul^ J*l jJ' 

1 Watson & Ubs, Climatic Design, pp.26 



tjJJJJ ^b ^jIj^j j( jUi - J J* ^ ^J* U^Li Oj£j JLi Li* Ji» 

^j^i ^ *lJJj^ t^l j** y tfj 1 -*** U+JU OjSy J* ^W*JLS pJLJ^ ^Lkl pe**a& o\ 
£* ^^aiUx: V^^a; UUa^-E £jUaJ< IJL* ^ j# ^1 V|) i3~*y^ t£>*j J £* 

iijJ-l ^Ltl oT US' tijjSv V U^-^v* U^-i- 4j o^jJillj J* t>A^ 

T j/J V L^b. ^ jjis Jti 

<_> jlkH y^J^ SJsid l4i*J!^ J? t4^iU> j( ^1 jJl tU^ 1 tyuJl v-r-^r 

T L^ijj iL*Li)1 3jJlH *->jj, tlfifj iijUJU i*j L^»>LLi 



Jijtj^l W ^ 1J\ j*nJlj LjU>Ll vJL-* V J**^ trfjUidl ^1 ^ U ^ 

OIJM aUa^l 0^4 ijUl J^b 

i-^wl^L* ^l-W. LUi^^^ jja s^U^j (t-*-^ ls 1 * ls-^j^ 1 ^J-^ 1 ij — 

j! ou^lU jl f lJb^l jf iJl^Ll Jx. tifjU*il J^uJlj ^Ul 

^i* il^ JS^t t^Ui /II Atriums jf *^ ^ r lJbu-l r ^ - V 

•a- 



1 Dcpartmem of Energy, USA federal government, Glossary of Energy Terms, available ai: 
htlp ://ttTvyy ,ere n , <k?e.goT/conaiinerinfQ/gtassary . html 



^>ii^ ^ j JSo^ *JUi ijUJi ^ i+jj ^UH p-mdlj 

iH^Jl !j J jjLl 3L»-1 jJl jjjy" <jV ^JiAi-J L- iJLJl 6jLjJi L^Liia K Jg*\ 4j j£" J 

Lflstla ij j\ ^Ll J y& ^ ii j-Jf *JLJl £ jU*Jl C^Lii ^Jb»i-J ^Jl 

.iiiui jrfj >-fj .k-J ^ij^j jsf ULJ^i 
-i^i ^ i^j- m* ^ r LU ^^xb ^ iu= ^ 

Jy^, *L ^1 ^ ^Al ^WL^l .JyJ i-kJ jiyyifl r U«-1 iiUT Jl 3, fr.1l 

oU-SJrt fUMJ ^iJJiTj t( y >J1 f \^\ ^JiAi^ij tij oil* Jl 

fjuw^j iJW «vl» Jl ^jil y yU iiUiJr J-J ^JuSj i^l) v-*-iJi 

*(^^ 

J* J-^u ^ki^Lil* t J, ^ (j iJU^l Ujj^ <*JaJl OLilkJi ^ J^U3 iJLJt i-— ^ ijL— 
1*L^ i^U! **J ^Ukil jityilj toWjiJi J*b Jl ^L^l iilt 

J—i-j ci^UliiJ! *±* JS* ^ tLL^ L*j^j 

iJl L^i Jy£ ol ttf >t ^ W*J^ Jj^» ^ 

Ji^J i-^JlC. AilU ^)\ Jjjt ^ ^LLC ^jl yi JWJ ^j+T J^ tr *-iJl 

rj JLL tfiUtit ill o^U-Jl r tJb^-U <^Jj>JJ UJ ^^Jm ^iL^ii *il£j 

all jfcfc ^ Jj> ^ jj J^ ^jl >j i^LJLt JJtiJ UU-A ^JL^lT 

.Vr- jil v**^* 1 ^ o^Aii iL^ ^1 ^Lil 

^ikii Jj^j tJ; ^J^t 3KiJ. oLiiiM J^*i-! 4iJjU -L^ ^Lit jw^ail ^-^j 



1 Dqjartment of Energy, USA federal government Glossary of Energy Terms, available at: 
http^/www.ercn.doc, govfcongumc ri nfo/gl ossary html 



j*i£j ii> y (UjIj sJlJi i- — ^Ji i_,u*J; ^ j^j^ii ^jjjj r jL*i~j 

iiWi ib^Vi iLii «^i£ii ^ oUj; f u*=j j^ u is> y t u+* 

J*l&s jS } T i,jiU^ i-^LLl «J»j>J^ j^i^i (i iJ \ jr ^\ iuU&i ji ^u^*- J ^-^ Jitf) 

^jbu^u ^ *Uj^ ,3 ^Jj t Uji j >jJ silUJ ijU-ll 

iiJU i-^i* Jl o^ji^ <r^£ t»W jjiji ljU* tzji+*y JU, ^ fXjft 1 

«0J ^-i^j cLji^- ^( ^jtjU ji^ v i*:l.u ^ 

p-^il i3j*t ^- ^ -O- jilji; ^LU ^i^Jl J iU^Al iilU* ^ js? ^UU v^ai j 

Ua^J iiUaJl ily^-l Ji* O j^Nr J>i ^j^J j t^ji^ Ji*-^ l>-1^» Jfl^ JJ^ 

ijiJLl ijLuJlj ^lAl n j * Jf— jj ^ JjlyJl ^ JLrjH jJl: Jl^! ^y^M 

j uiyt J^^i Ji* J«s L: ij^>! ^ u ^ ^Lli -I 

jS^Uf iJLJl i^vw^Jl «jUr]^ Jj^*-j («*- *»^' J u jh^j *J tr J liJLt iJUL^ 

^ o-iji ^> iibjj ^jj\^Ji ji£ ^ ^^ii t^sj 

j£\ liJL* Oj^ Jb^V 1 LE^ 'i**^ 1 



: Department of Energy, USA federal governmcnl. Glossary or Energy Terms, available at: 

blip f/vrwvf. eren doe gov/consumeri nfo/glossar> html 
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^Lii tr ^i i^uVi 



ijUJs j( ijU^i ji «\ j^wJ; jjk j*j 

^ jf ^> ^ t>jJt ^ M a 1 * r*J 3l ^J 

twb ( oui£Ji ^ >y jLi; j^b ui^ u^jU j^tj 

: Vernacular 4jK 4 j AjjJUA S jLoil 

ji;^ uiL ifU-^j J^^ 1 ^ Jj^ 1 

.^Ll; pS^sU iJLrjJri ^LiJ^ 

^ Ia* Jij ^ ii^ J^Ull JS^J Jli. *^ O^Jij #UI ^ 

J^i JS^ u>j ijLiift j>n j>>^ 1 j ; r-^b 

SU-l^Jl ^ ^ {X-^U *lr-^ .^bj ^Jl r ^i*i 



^Lli rT ^ii f^\A\ 



a*/^ ^ iiU-1 £■ lt jiUJ ^ ^ ^ j*JL ^ £^t* 

p-wtJl j ULi UaLt- tk >J^ JiL *JL^ Ub ^*j>J Jj«*jN 

jL lil \+±*j> j tLjjUa^j L^L* iJU ^LS" ola Lit lilt iJ! j& J >Lv ^Ull 
(JjU) <^Ui j^jtlU ttyL-Vi ^*iJ jf *tJJ-l JjU-^ v-^ji 1*^* .kiiUr 

.(J*Vi J* Wilis' oj5^ v£ h ^ o 

{AiJ\ ^J. ^-s- ^jlj^aJt jtLil j {JmA b| V-^* il^ 1 ^ J* *Js^ cS*'j J^L- 

V> ^41 ^ ilitJ -Uy J Jj^ LyVg *,1>l i^JLi 

^Lli j^di ijpfij! ^ 

j^ij jjliiij ^jj^it ^^-^ ijU* ^* J'^di (n*-*=fl ^ 0^ J t^r*^ J-~=- 

J^la is-i jll J tilt Ai^jju jUajV ^jUit flJb*E*J 

j>[ 5^0j- iliTf cjU*^ l^ptvUr jf tlftji^j ^Ju^_*t #1 4 5Jj^i* ^aJ6o 

U*^ ^> J'^J t^jU*H tiji-Il ^ ^1 

.UU.j ^ ^ us* jyU OjS- ril l>Ju£ 

^V 1 ^ 1 C-J 1 J* ^ j y> tfjti ^it J^b iiJl Jlp oU^I 



l^asto Sustainable development WjluJj ji iOsJi * *Ul ^ US' ^ jL-il 

i^Ul [^iJl ^ Jftfj ^ ^ of j-^ tj-^ LC y» IS j 

kiili ^ J 1 Jr**^ J ^Ub^l Ojj 4^ jj- Uil y> U^if JL*t i i/* 'Jb-ij ^-Li^ ^*^iJl 

LjjkHj itJ ^ jjvLtf ^Liu^i Jlia; ^Uit J^bw L^wj Liw*5Jl jpiiil 

^:JU*I J* U^j ^Lil *bSfi p-S 

^JJ^J J iil jjiyll .jl L-S" jJ^I SiiUl ^ Jjl J^if 

^jL j^A; ljU* t* ^ja* ^ sJ^t t^J-l ^ V} t^jJl ^-ii ^ ^J>\£ 

^ Jii j ujfJ-\ j}\ j& J p>LJ ^ i^Ud^ ^m.Jlj ^Ul^t j jj^] ^ ixji* V J 
.. r ^> £UjJ J J^Wj *~S\ ^ ^ jU^Vl 

,JLrJJ-i J^aij f\JM«\ p — JL1 JU^ Ai ilU-l »i> jj 



1 Dcpaitracnt or Energy, USA federal government, Glossary of Energy Terms, available at: 
http://www.cren , doc, gov/consumcri tifa/gtossary , hi ml 



f^yL^l! ^UaS pjanVIl fjlj ^19 i> 

.Js^Usllj ^L-^l OyJa*l o! j iLiJ J? ^ — *l—J *A*> 

JT jja j^j i^Uii fflrf =B £> ^ c^Uu*^Jl ^ ^j-s-^l *JjL* SJldl j>-J'j 

jA£ iiL* t jyUN j £yjU*il J* ^jlT icxiil j 

lta ju s Sjj Aj^Jlj iaJUlJ l^Aiii OU** jj+Jpj ^luffft jr-^ *ilA £*J if ja^ ^ ^Ui^iaJI 

1 iAjjJ*] 0*A*il oA* ^A^I JfcJ *J /-It Oi-i, i«L jil 

^j^b ****** 

J i^As^i-ii ^ULJlj ^1a*U J ^a*. <5A)1 j*-^ jjkJl ^ ^aJ4 4jW *3 I a* ^^la; a*j 
i^Lil l3j.>Ji J * lj^LI j»jU*H ^3 ^ t^Lit J^b ^SUiN 

^ fcgxU ijU*Jl J>U A*U U t y jfa-il *A* ^+>>' c^ 1 *js^ C l JJ^ J 
ri^bl* cJl^Ij isAdi ^f-A^i l^j^J.\ S^Jj M ci/ ^1 i Jr *& 

;^JU ^ ^^ju^ tfj, Cjf Jj ^i— ^ a* Ujtj* [Ji^ ijSlr t *iJ^j 

u gi» ^ ^uu 

^ASlj tjUl ^ pi* JUi 1A» J ^J^j i-ljAJl J APW j^T ^ ^^du^ ^ Aij 

f >J! j ^JU; t^Lit £. Uj^j c^^lj WU^Ij j ijl>^ J*U; i^ljA; 

^ ^! j^Lu ^ j ^iiir 
f ^ fJ u jik. ijL; .*uJi ^ i^j* v-^j *M r* l J 

, Building science 

J > jf>J ^ apU U jUli tfj>1 jSjLJL ^ ^ js^" ^ ^^^Jl lii O^T Aij 
* j* o^j^ J 33 ^=»j t^s^J^ r--^ l^A^u-, ^il 



1 Markits AMorris, Buiidtng.Climaie and Energy, pp r 7 3 



^^J] ^ 



♦ut^j** 1 * ^**-sl»j ^UaH 

*i»Ujj t \± yX> y lJLuSoJI t^jl_L*y< jL*ifL; ^L-*i) A^>-Llii tjjjJaJl <j*^~ C^jl jl 

^ ^LLji ^y^t v tf Jx. :jyjU*JJ i^JH ^1 ^ ^JW 

t^u^jjl JU*i*.t ^ i~*\J\ JjJl u**^ 0«A**U 'lifo 

CJyJUi £>y^Ul tjlil f lwfjj ^ ^ ii^Jl o^jil U*Li5^1u 

U JjJaJ ^jJjU ^Ai^U IjiUj &L&k oJlA fJUSj J-l* j JL^t ^ jJ&l oJd 

^L*. f+j* J ^k^i c^-i;^ t^uli j aiUi tfy^ J*T 
jjji Uj tf+j^ ^jb^^j *i;ui liOxii i^s ol^ji j j JjF Ji 

Energy J iilWt jj>J ^jUo-i : y*j >il J ^Ul p-*^- r Uai J jl-j^ 

con su I tunt 

^uil pS^ali jJI^-J ^) >J1 jUl J aiJJi ^^.1 ^ IjS o-rlT 

^j^JU „rtT^ e f UT J-jJ^ iil^l jpijJ ^Sjlii^N JjV^ CjIS' A*> titLpV^j 

iilWl ^lOl o^UUJl j iU ^ j iJLJl 5_ — _£J1 ijU*N oLi' ^> .i.*:.^ 

^* 'wa~j l?jU*H oU?U^I ^ Ua*? J**3l <3i>* j XJL^rl ^^^1*11 U> Jt^tj t^-^ f^^sli 

^jl ^ — ->■" jut i-^d y Sfl ^-j^ ^1 t J**J^ cj jj a 1-^*^^ «JL* ^-vj 

i dUOili ^jUi^l tfjL^i ^ ^ jf *U! ^> 

(^jU^it [fr^rfsil i-ljjJ t ^L4^ ^ flJL* atj±)i (^jLii^t 

tJ ^t]1j /■) jUilT jLil tbjs* rj U i^lj^J ^laij t^UU ^-jJ^ -tj y^j 

J i-UAiJil iuIjuH t J&if j iiiJ^tj ^S^H L-jL^ L^jJ tl|JtLt Lj 

ol^^ll Jl *-*U-i bjU** JU-^i 4*J*; a* a ^ J iiM ^jUui-lj 
Oj) ^^-1 J^tt ^xil r ^iU ^U»Yj ^ijl ^-A^i a- ^Utf.j LijCiJl 



If.S, IXpartmcnt t?f Kncrgy, KcdcraJ V4Tcrs> 1 Mflnaupmcm Ptde'™ 1 (FKMP), Tjow-tiicrBy Phxsiring Jicngr and Coteuhing Servient A 
Guide For Fedcfa] Ruildiitg Muugcr^ /\rehitocts. and Kngtnccra. July l^J7 t tX>K Available on web: 



uJLi >j ^ utf olj) ^jUi v^Ul vJij^l £UJ dUi Otf* US' lyC* j^dl J 
tt >-<^ tfjU*^ J^ 1 jjSL iiLLl -i* tjlll ^ ^ 

^ilj ) r -*. /i:U iili^U ^j^I ^ ^jll ti sJ^ WkM tfjL^i jyC 

ioUj ^ j j^Ji j uu^-jJ a-£jyty ijjj ^ l. 

a^jT «im ^-uii ^^oji K^j^i ^ ^i^ii ^ji&i ^ r ^A\ 

+Lffj L^il Jl J&s^il J «W ^-^=11 *Jji^ of jw; USU ; 

^ oLi^iU j^fci f Ik v^VI ijLiJ-! jUij! J^U ^jUJJ J*JLI o*f 

^ 4^Ui (X^B WL-L ^1>* t> ^ tf^Ji ^ (J^ ^3 *U 

i^Ul j 4j:Uj^VI A y W J-^ ^ > ^Ui ^^dl J jt^^Ll 

d±S& JJ^ 1 J <*j± t(^jU*ll r J i ^i7ti ^> 

^UH ^^^^ i-Jji-^ ^ iiijJbLl ijUJl Ji* Jrfj J^- t^JyJl 

Ujl^ jw: jjj *,j*UU j^wJi ,3 J*U^ t5jL**i^ 

^ 1 JJ^' jlAl j 

1 U.S. DOE. <FEMP> Low-Energy P^^urme Design mil Cunsuttin^ SoTrioei: A C Juidc for F^xkfsl Building Muuger*, jWhrircl^ and 
f- jginecn, Jp|y |g»7, DOfc. 

tv 



^oj v-uSn f+ *uii 



i^Jt^ U J >il J^j <-*USU-l J >sSJL j^Ull Jij 

.i^jJ-! jUl ^ J>]( a _U SjUi-V] jt>Jl ^UJW 1 iiij^ <-*j> ^iy J jl*, jJ- 

.^Joii IJJ r ^a=U ^jif f J^-i j i^UJ ^SUJJ ^tf^ll uJ-L*lt 

f j *. *td i iJ^jJrl ^ j f MtT fi JjU-j ^ *iUu-^ Vj*^J ^j*^ ^J*** W- 3 J 1 "*-' (J^JJ 

^-jiJij tL^Jtf ^LiPj i^ai-liU j^i^i Sj4*l ^ 1 ^ i^U-l ^jLLit J ^U. ^Lil 

U-I ^ Jsudij ^ ^ J* JLU ^Ui ^^Ji jL? <f yx— 

^li ^ j. * i^ttf /'i; ii^ iUJJ ojj <. ^ijbil J ajj^LJ. i^^Li 

^ ^J^=J tJLUJl tl^V! Lr i5 J CJjL*; ^JJI ^jUaII ^ o^Lll uv^wti! —T 

i\A±\ ^ ^L=; oL-LL; ^ J\j ^ ^ o>W j^Jj OJ^I j J jJU-l 

jt jSjjt ^jif ^ J <■ js^^ 1 ^>J1 ,j* CA**^ iit L^y^ abjj 

t iJ^l j ^iaJl J^lxd SulUJl ojI jJ* jJ 

J t u>j V ! j^ ^^jt ^ owsiij yijUi J*^ ^yiJ 



TA 



? i/ aJLull fb4MaJt <4fi^ U 

. ^ijJU *^UJ JJL£ j ^!Ak^1 

O jJln ikftLl ^jJaiJ l+JLit ^ jtfldJ v-Lit jkJ j *4*J ^ li^jytll ^-J^ f ^ US' 

.^-L ^Ij* iiU ^ ^ij, UjJ HU- j U*Lj ^ci-^ ^sftj tiiWJ Jiilj 

^Ql (^dl ^ ^JU y> OjS^ Jt* J**)l ^ j*j L^JUJi jUJJ ^UJ 

^ jjj ^il ^JLtl ^jU- >^ L^U. <™al^ ji^ i*JUH jLii x& -T 

oiJL*i Lu^ ^'*><iCiw* ^Lf* <«J^jJ^^ jLil j^^' ^ ^k-'^ <*JLiSl jU*JJ ^Ult ^m^a^ *-U* -V 

,^11 UJUft Base case ^jUJJ i-*\Jy\ ^ L^Ujl, cjjai jjbi Lr t U o^t 

-OjJk* 3*JUil ^jLl! jjjJal ill*- O iJb* tJ*^j jAj ^^-li-t iAtLjr. ^Lil ^^lJIj 

J— Jl j^Ul ^ of; Ji ti^U r Jii- a^JLliJl J >il tia^l JTUI^ ^ J^UJl 

^ J.UiW ^iji Jin ur- J ^ J UU-^l ^jl^ J> l+Ji^j 

^Uj jjpiJ - ii^jJl - Jj* J^l* J^ 1 Jj^ ij;..^^ oLi^ 



^lAi p^dJ i-u^ ^ 



-: ogUP J (i—fllt j>5 

l^l, jlI > J| l^Jljl ^ oT J^CaP ^ ^ Je>* f** 15 
iA-a^ jtUl iiU J ^^miJI ^WL^V UJ U^j jt «M ^U*l J-lisi 

^ ^ ^ il^JU jJo* ^1 <j Li* ^ f uy o* 

r l:*^i j^l ^ Aii t 4^Lit l^ij> j^J > >ULi 

jUtol ^US> ia ~itf L>^\ tfj>* ^WM'j ^t^-iVl JJJJj 

^jj^ai ^iJJi ^Ji l*j t *Ut: ju u ilUi 

r ^j:ft lA* ^ J^UJI jdpLiJi jt ^iCJi ^^iti^ J l&JS ^-J ^ ^ 

J^^' ^) iiiUt ^ ^.U* i*JU ^ ^ ^j-i ^ J ^ 

? Jl.ji^ bl* t^UJt 

^ W> ^ Jjj^ J^LjJI *V l u ^ ^ 4> ^ f J~iiL 

y>l JUi^ o^U^ o> ^jJ*. ji >b Ul t *ljll iji^ J^UJ 

t i^_ ji iji ^ ii^i ^ v-^ 1 cf^j ^ ^ ii > il 



isjLT (i*Uil iJU— j l^jjJL- ji) jUU iA4 ps*-os!l i^Jmf j 

,*-*LLl ^jj>Ji L*-^J ^Utl ^3 JjUj J^Us^l 

li^lSL* jl JJUj tf 1 Oj* i^Ul ^j>Jl j*Ll ^ j*U ^Wj 

jt (jns^J^ ^J**^ t^j*Uf t>*J *j*tJl Oj^i £p* i>&~d\ pJ-Jti Jaii 

^ j t isr ^iii j^yi jju j ji* s^a^ oUw ^\mJi (^u^ ^Tj) 

. L^L* jUl IJaJ *J>S 3uAji JbN IjJ iLi jj^l ^ l4#l ^ 



c^Lil r SUilJ ^jyUij c^trUlj jUi^l fi^-lj Ji* r"^ ^ 

v^um oijjusr >A J* ^ jv^i 

J^d ^ JJ^ ^ ^ >^ j^UJj ta _Lll i^f 

JljjV 1 iit*L«i« ^IJ>tU^l jt t^^j ojiJ^^T J-j*Jj ttliiJlj (J^^pM ^jil t^ljL*^ 

^Ld! (jUdl ^ JV^i J,- >i J-^fisft J ^ J^A; 

. . . -j^jtji w^i<r ^ -^i^ii f iJb^i -Jatf y-i v^-r 



.jiii ^uujj ^jiyji ^ t^>i *s> t j yji 

fU*s-l, £*jLl j™! ^Urfyi ^U&l ^ c^k^l vljj Jt*l^ UJLi* ^tJLi jL^l 

Ukjjj^i jt ^jJW +^ uLUj jLlk J^S J* ^liii *i±jJ-l J Jal\ [ _ / oaj JUifc 

^ >~S|L ^Jtflj ^LJU ^ULl ^ijLJ^; ijl>l oL^ ^jii U^i X 1 (^J 



.Uu^Jl S^jljij (^jU*!! p-wixil ^ J^lScJ^ 



^Ui ra ^j v-uV ^ 



(^aii ^ ^,u*U* tiJ * 3 & ^jtb-i oij wait ^jj> 1 ^ ^^y^i 

.^jUM *J1 ^1 ^ ^f*^ j'j^-J 1 (i-^fctl ^ tU^UJl 

ui ^ J ^J^ 1 ^ ^ 

^LUJ (^jdl J ^ j±S ^ jlf JJ# r(J ^Lil (^Jl j J^t* ^L* 

,^UUdl <jjL^\ £1 J^b wall ^Ult ^>li >y : V 
.^jU-l jl^l ^ ^1 J^b WrtU ^»j>& >y :UU 

j_w±il J* ^ j» i^JJ ^^UJ aM \+~* JiL. jji ^ ^Jt*iJ Ul; ^JJj 

Jja ji. J>L UL ^ ^ ^ ij!>l j-j^j J>^Ai 

j ^LUi v^J J d ^j^h '^J^ 

^yjl jLli ^UUXjl ^ ^^Uij iiJL-sJ* ^yd^ 

a4 1J^*j ^W-lJ^ Jl Jr'Jj) ^ JJ^ ^ 

.^i t^ipi> j^b j^j^ ^k^Ji ^ijt^ 

Jss-b ^JjW» ji>r 

al a> i tUL-TSf V-Jb ^jl^ j^^yJl Olj^ ^Uji JV- iSijL-il ^Ul>il 

i^ul! ^jtn >Ji uou J<* *^ ^ C^'J ^ 



rr 



r ^ ^ 



^i—i ^ ^ui iJi^Ji s^Ut t(> i; ^ iiij^ iUlIi oi/^ 

^ U ^jLiJl JJ-i 'i* IklLtjJl ^JLl r J * ^ JUi«J j^jLiJl 

.^til p.t.rtt^ <1*\S^M i*J±^ 

l cr V*H jam ^£UH uijjM i^fflj 8 JJUjtt oh J-Utf 

^1^11 J* bUi <s v*Ji Jj^yt ^ j*t* w-Mii ^j>* ^ & 

,olJt-ll *i* v-iT 4JJtili <Jt i^i- L. J Jill j J+Jr\ i^Ul 
jjji ii> ^r* ^-^-i t*-SLiO ^iJuil ^ ^ ^1 (jf U^jiW \i[ 

^ul^jVi ^ ji^i ii^k-j^ ur t *i ji\ tfj*- ^^l- ^i 

- a W Ji ^ ^ jAi ^ J^j, gj-Jl J^ij 

JJUJ J* 5JLJ-1 #JU t> C^^J tlt-jf ^ai^ fjjl~*Lt Jj^-^ ^ -Ui-^- 

^ ijl^ jUiil Ji£j ^> ^ ^ JJUU, ^JJ J^li ij!>t l^j> 

JjUj ^ jUip^I gjLi»l J^ti"Vl Ji^Ji ^ ^ jl* '^y** 11 r*^ 1 ls^ ^ j 5 ^ ^ 



1 Kocnigsbcrgcr.Manual off tropical Housing and Building, pp.101 
Ti 




i^uS> ^tJi 



,f*—^ t^Wj f**^ LfcW lM*^ 

JU^ ^1 > ^ ia^ iL-j ^jljJJlj fUadl ^-Jl r l-i^J t Jell J~- ^ 

tjWULl ^uttJ ^kJtfj jt uLJ f^ffJ^ ^ ^Ijl jLaTfl j^L* ^1^1 JI^U 

yUaU ^ JWjJ i^Ul JJ^l ^ ^ tU J>*J tO^rj 01 *1>1 V* a ^J 

^j] y-l JU^Nl jl^-Jt jf ^U*ll ^Lill ^Uil ^t-^ii r Ul ^ 



^aJIaIL <&$£>j ^UaA f jmn'iH JU« ^j^kS) tLa^Jt j^a2~ d 

JJUjj i_iljk*f «U t*JL* *JT ^ ^ JLjjj luf tjC xd\ Ujj^- ^Ji j 















^.gi ik^^ u**li 




^Hk_i^il l^J*J>*i«*f ^j^tjj (Jj^J^J O^L^JJ 

















IpVwk ^jltUll ^Uty ^ Jtij iL^L. LjU*. ^Uly 

^ ^LlJ pb^l oc^J i^-ljJb jy>-Ul fli Aij tjj***!* jl ^^Ai^a^ t^Ju-SsxJlj iaJkJlj 

^Uui Ji,Sfi ^1 ^ JLSL j jLit JU-Vl jfAi' ^Ij^b ^ oL^llj 

«JL,J^ jl ft^dii oL* i^jk^ J^-*^ j^j Uj^ 

C^jj^lj cl^Ul\ [J j Jill ^ jL^-Vi J* 1 ^ ^>y^J ^j-s-j il*t£f *ilSi Aij 

jiTj t i+* ^j>^ r^^- 1 ^^-^ ^ iju^-i l^u^ 

^u^Jl ^*J^L^ y 1 -^ W jJl JlU Jl. o^iUH j oLi**ii^ ^ <p iUi ^wJi 

^jl^. J** ^1 vJiJl ^U^l j jsS^LM e Vj* >p jjLJj 
jUiJ Lf^>' J — Jl s^ijj ±s j;S ^jJIj tjUl ^* ±±+ 

fliA* oijjt u^M^ y ^ oljb jjiil j t<? j^Ji 



^ p--^} v 1 -^ p*^ 11 



■^j-^* *^J^ ^ 

( ": * ^ J j* r * : ! ^ ^Jj*^ ttjifjU-H ijt? i^^i^aj^ ^^aL^ ^*jcJj pSUdU A* j y^- 

^ <j ^1 ^JliiL Uj^ Lf-d ^j*^ UjU^rf iy^-jj ^ } <■ o*L;U±Jl J 

^ L|^'iJi>iio' l i j^ot iluL^IjJJ ^'jJ jtjfe ^Lul Tjl iJL>- JlI 4 Jo 

ij^Ujj t^Ull j l^jniJ^ ^j*^ Jy* t^*-\S.\ p~+~a^>\ (j. (jaImM c^jnJJ ijLat jhjip Iji^ liSjj 

nAall tf Jiit ^ ^ ^> ^ ^ J f ^^^J 1 —V 

^jJi ^ cJlf ^ jj cl^j Liy j ^1 £AjJ\ 



rv 



^lil i^lSfi fftfA 



^T, jf jLJi ^Ui! ri ^\ J*Ud) i-Ul 1/ 

e*^ W J* ^* ^ J* J fj9 h ^*jJi ji^^ of v n&ftj 

W Wj 41* ^Lti-^ >V Cxr 1 * 11 ^ Q* *~ l >^ ji * Jtj* 

^-L^U J^yi L^U <L*JL* Jity JjjJl J i^Uj icf JU Olj^l 









V\ 






VT 






vt 












VI 






VI 






VY 






YA 




A \ 






Al 






af 






AV 
















j jUijk p j* ^1 - ft 








*r 










j-aaJI AC- it : o 5L>L ; jJi jj^Ldl 









ji ^U-l (^dJ j&d j £ r -^" ^* ^ j» ±y* Ji* 

•i/AL problem solving process (J^Uii J^) ^ — " ^ iiiJi iJ-jJi ^ jj-IjT 

: j^Ll r ^li jut ^ 

r-^J Jj^ J > ■*« js* t -i>ui ^ Ji f 

^ ^ tijftiwJl 3-U-k^« jT S^Uil ^U-il oi^jili J JUl OjS^j Uli* 

J^Lr iJLjJi 4^4> t jj-ij |»hwai J-*^ ^r* jUojJ y (*^>- ji J j^-jji j ^ j 

1 Mitchell, Computer Aided Architectural Dcsijin. pp,2S 



V* 



Jj> Ji*) ^ U4A^ {yn Ulj iij^jjl jjjU U*^ ^rfLp^i ^ (jf j^jj. 



OjJ, L-U* ^JL* ^ V ^ f-wtill <J^) -*J^ ^* U* v^b^LU 

^ ^1 MM 1 oiauii J-*si Study Model iU^i J^J ^ ji ^ jij 

j^j j( cJjjJi ^ o-TU ^ js-=il iijjJl 

:ji^T ^ iJl^i; Sjfifli ^yJ J*^ 

.i+^ij jt UjJj ^jfcjk ^ ^4*^ ^ ^ +4 >!^-VJ *i* 



^iL^I ^ j jtj**^} ^jUJj p^f-^Jl 



:r ^\ i^UP *Ui jo^» Sj*^ 1 J** 

*a jUw iiU Jj ^ / ij^ Ji^Jl jL** 1 i^J -i-^ t^liUiil J* ^ ^* 

j jUY ^i* Jl r Vl ^ tUjtla 



J^uj V^ 1 ^* w>^Lij iiU^ J-^j ^ Jl 4iU.V^ 

.>l^i wlSil Ji lALoi f t^jjSil iijUjdi ^L^lLt 

^ > j*/* ^oji just^i *^ J r 1x ^- ] ^ f 

^ J bf tiijiii rr -> ^ >ud» j ^wuJJ ox-Vi og^i ^ 
O^j^ii *^ jj*^ ^ p V <Ji^ • J i-^ 

^jU^l ^ , il j^ 1 ^* J,U '' ^ 'J^ 1 J [ r^^ J >*^ 1 

^ ^ t ^ai ^ Jui£ w^L. V 1 tij 1 — 11 r^^ 1 ^ >^ 

^ v^j^j ^WJ^ ^> jt* ^ j^* 11 J iiuto 

i^uj L^-^^ J^Ld^j lT*^ 1 '^-j*** T-^J 

^ ^ j J ^ l 




J-^Jl J Ujji jliil (jb t^* ./it^ ii-jt j j^jtt jjJl, ^^si oU*U-l ^(jw ^j^Jj 

m^Utj siU^Jl) ^ ^Jb ^U-l ^^aJl JpuJi j^i 

fU**ju*lj J jjJl ^ *L>L~- ^Uu^l iJL^j tVj*-^l iJbJuSi iJL* li^T ^ Jj£ il^c 0[ 

^ Ut-ij >J1j iiLiJ! J* ^ j^t ia u/fl jVi 

tit o&j tXiy jlJ- ULj ty^V 1 j^- 1 jf Jj*^ -t**L** ^lil^-lj 

^Jl Deconstruct! vism iJ 1 ^*^ 1 Jx* btJiiJ Zu^^rJl j^jiJiil ^j*** ^Li* ^* 

*;U^fl j*^ - Ift-j sLXj^ - ltL£ tA-idlj U-juh r A*ju*J 




j j^il -J) oU^I J^U iiUJ ^ jUVi ^S^j ^^.^.^Tli ^j^ 1 o- 4 ^ * s i i r^ 1 ^^j^-^ 
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1 Koenigsberger,Manual of tropical Housing and Building, pp.239 
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1 Dunovska et al., "Barriers and solutions to the use of building simulation in the Czech Republic, pp. 1 

2 Hand J W, 'Removing barriers to the use of simulation in the building design professions, pp. 56 
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1 Dunovska et al., "Barriers and solutions to the use of building simulation in the Czech Republic, pp. 3 
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1 Lawrence Berkly National Labs, Simulation Research Group: Overview of DOE-2 
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.O^?/^ gffe)^fl^j r$fl60i AilSjfflP^gal(?bOpen GL 
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-:MiAqj»2j8UE 

aM^llDrjkfe^ 

^a©^ ^Sfy IHRcas ^ a ?J aBLffiS|ffi5 ctwpo^ 

^TakaM^cpa^g UgUBoundry Layers g^S A0^£ A GO 33 



-: »U -> 
- : A&Uc Sj^Sf -Y 

-ji^ijjlaj ^W^li Jjluii t-uij^ (> J d J * J ' c^! £^ s->^j^t 



_. 1 ijj<".ti CjIJxaj '"■l > '"'< - ^Jfr AJIjl^l _ £ 

%/V #lC£j6Sb^ gy^da^rral^i GO 5 

.aAS 
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?^ Oc^K>Zf Ufrt G*^f^£)n*?difc ^| [z da® 
O^CJ^/^^lolCk^ ?thfe?^a?^ 0iipto^ a?3fta 

!!)^)z]fea0®^t(a^3k 

Q^KS^aoCg l&yi^ Owind Tunnel ^e^q^kctaCfc lld$ 



C^(pj d^la 0<§£ 4 Bftlg fell ?_D4a^a_cgVfe 
G^db^gfEj g^q (EMJK^d^(SIZa^j LMMrlMx|J%EI^ 

jaofe£t(^UK(agJ^ do4^ Oib^d^ajrra^ (MCRlliffiCJr 
JD(^ L (^?^ao^^^yWi^3&PA6i (Sty r^og^fto j 
o$)j a# 13 CB^s0ac^ qao^C&?dfeag 13 Ubifchft 

LB:Hib%3j fc^JUytfrri dplk CEEdgf E^yfeOH®iS0l^a a 

.(gyMjb^qa ^6 

daaVt a^BQS #t^Qj§ <S0?W$ Qpq^iB|>BEaK^j rtfjaSUeeC 
1 /6 ?t^S@o^OltC)ta(E^E $ 7 Kl?^a?^ g ^a 
If E^jb#a?^ iil^e^rrad^ a /lg 

tz gg$ ^E^d6^?jli^J<Sij ripA& CD rv c 
az muai .mo^tom ^ ^^^^/^&|(EE(pgf 
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^ji.LLall fJLOj fldU UaIIc j!aa1I ^-al Jill 



16 R^NfeyEIIJra^CpClw 



■ v iiw " O 




g /^vmsBs G@£ K^j UPU? tfp^ ?<<3 ?06l < 
^JM iee rf/^fecfe gftga^ lfettC)n<3^|Convergence (^a 
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Radiance c 2 d^Ci 




(<jqo& 



i an 

gife/fcgWM^ 



g m6&Dm^&dMSp S GO apl^^ag 5 g$ qag /^(H 

a^J l^? W?3P£z V 1 ®!^ (Rendering^ efefto(3^ 
(lOBS^^n^UK^^ z QAI[JaO®^(|^C)sir 

.OffeZ 

Z 




ytgz Gpa-C 
3aftnUc 




n^GJfa an?UB0d6£-d' 



j nfij&D 



mar 



1 http://www.eren.doe.gov/buildings/tools_directory/software/radiance.htm 
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-:luCB|P 

doDXF g^asfeif ri^^#qp%_gy^6^o^^J^ 
gfegtfjaS^ Vision 3D £M j >l J r#ja^ Gft j al^J 

-:IJHP0I|P 

^aiMEc&^ap^ 63 car 

Dos 

- ■ EtU 

fc<f3a^#^a<5pa^^ 
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1 :- COMIS o-^jS 




^aOKPn.} fife g^^^a(3D|^dd^ Q3k^(3&0foJ 
^(J$ rmTMfil^jp^^ ft (Batch) g^(fi£C& (pGS&^IA C 



1 http://www.eren.doe.gov^ildings/tools_directory/software/comis.htm 
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Building Design Advisor BDA - : c Ajtf)£iDI2 ffiteDZ 

dr^\%§§^gMfaMz LtOt^ofll^C^o^ tSap^^n} rip? 



UC A D j rie^AleMj n^pi(^ h^Om^^M^m>Q^^ 

utoCAD 



r 



Schematic Graphic Editor 



File Edit View Objects Window Help 



r-MDl I JfcJ ^NH ::::KN Ml Current Storey: | First Floor 



□jx] 





For Help, press Fl 



Grid Snap: 4.00 Grid: On X: [72.00 Y: 96.00 Z: 1 10.00 




z jdjl 



1 http://www.eren.doe.gov^ildings/tools_directory/software/bda.html 
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.t^/^qp^j ngpLR/V&o 



I Decision Desktop 




Solution 1 



spatial workplane 
illuminance for 
Conference Room (ft) 



temporal workplane 

illuminance for 
Conference Room (ft) 



total energy use for 
LBNL Headquarters 
(KBtu) 



monthly energy by end 

use for LBNL 
Headquarters (KBtu) 



monthly energy by fuel 

type for LBNL 
Headquarters (KBtu) 



ifflli HI 



2 i 6 3 1D 12 



2 i 6 S 10 12 



WufDJptpZtt 

c- D o e j rijaBp^ Elftig aSi£^ L (^^ao^^Q^^pS^ nfeeb. 
)d^^TTa(l%a^UadianceR Ei^^^^^(^tmM® 

. IcomisBUD&^A 

z 



n 




^ L (aBD A J HS^l^MBikam z 

V 

g 

L(B^ lKhBl>|gftPaK($ CEEd'$ z$ 
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5vTA(?X?0SiO bject Oriented Programming ^y^drj3caa 



=. Building Browse 




Solutions: (solution 3 

- SAN_FRANCISCO 
bi § LBNL Headquarters 
H -Jflt Dist_Sys_3 
i H Healing_Plant_5 
* IT] Cooling_Plant_7 
+ B Default Zone 



Views 



H ^ ground floor 

ground tloor Plenum 
- Conference 
B & WallJ8 

B [jpl Ext_Wall_Seg_25 
El / Finish_27 
.-: pi Window_45 
[0J Frame 
r^ Glazing 

Ground_Surface 
ll^l Construction 
A (f Wall_19 
J jf Wall_20 
ill J Wall_21 
T |^ Plenum_Boundary_22 
ft (jl Ceiling_23 
33 |jP Floor_24 
H Roof_49 

Q Hourly_Schedule 
! £^ Monthly_Schedule 
j fe Lighting_Control 
^ Thermal_Activity 
^ VisuaLActivity 
Q Hourly_Schedule 



Parameter Name 


| Value 


| Unit 


I Type 


Source 


|~1 ,§ heating_setpoinl._temperar.ure 


70.00 


degfF] 


Descriptive 


CEC TES 


f~l _§ equipment_heat_to_hood_ratio 


0.00 


% 


Descriptive 


BDA 


I I _§ min_outside_air_per_person 


5.00 


cfm 


Descriptive 


ASHRAE Appl 


H iS l_hting_power_density 


1.80 


W/ft A 2 


Descriptive 


ASHRAE 90 1 


[__ i§ air_volume_fatio 


94 00 


% 


Descriptive 


BDA 


[ | ^ miscellaneous_heat_to_hood_fatio 0.00 


% 


Descriptive 


BDA 


H _§ ligli t_hea t_to_space_ratio 


99.50 


X 


Descriptive 


IESNA Hnbk 


I | ,S heating_setback_temperature 


63.00 


deg(F) 


Descriptive 


CEC TES 


| | L S workplane_height 


3.00 


ft 


Descriptive 


BDA 


H i!M equipment_power_density 


1.00 


W/ft A 2 


Descriptive 


CEC TES 


I | _§ ventilation_rate_per_person 


20.00 


cfm 


Descriptive 


ICBO UBC 


I | ^ area_per_person 


15.00 


ft A 2 


Descriptive 


ICBO UBC 


Q __} cooling_setpoint_temperature 


78.00 


deg(F) 


Descriptive 


CEC TES 


I | miscellaneous_power_density 


0.00 


W/ft A 2 


Descriptive 


BDA 


| | _§ cooling_setback_temperature 


85.00 


deg(F) 


Descriptive 


CEC TES 


n occupant_orienlation 


0.00 


degree 


Descriptive 


BDA 


I | ho t_wate (_use_per_person 


0.00 


gallons... 


Descriptive 


BDA 


|~1 £ gross_area 


960.00 


ft A 2 


Geometry 


k_papamichael 


□ IB gnd_step 


2.00 


ft 


Geometry 


k_papamichael 


D f_ volume 


8640.00 


fT3 


Geometry 


k_papamichael 


H ^ floor_to_ceiling_height 


9.00 


ft 


Geometry 


k_papamichael 


__] __! temporal_glare_index 


C:\BET... 




Performance 


DCM-ECM 


__] i§ spatial_workplaneJlluminance 


C:\BET... 


fc 


Performance 


DCM-ECM 


|~1 j§ spatial_glarejndex 






Performance 




FT1 <B| month[y_electric_lighting_savings 


C:\BET... 


%(0.0-... 


Performance 


DCM-ECM 


n jB tempora_workplane_illuminance 






Performance 




|~1 ,§ annual_electric_lighting_savings 






Performance 





J3 




,ecnaidaR ,c-Doez (S@gl^(S dag%az Jrjfe 

z J 



V — — » - 



■J 



cfctKOao^ d6$ br^lotOt^gpl^aC^az ®?t#(B<$^a$«)@ 

a 



I comisyted&^^cfecutflEiU^ #0By4 L Q^B^' 

j ud iMS) VUOB^mg z \^BSLcMt-p oe dai^h^z ^TTa(l^ qfe 

.LK|«gz j jpBiet($(^pE 6^a 
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Lall ajjj UaIIc ojal jlall £e-<iI^)a]I 




.1 



.^jj^l ^jjAj] ^j^Jl Jjlaol! -t 

.dS(pi 



~<ap^z UOjag^nS^ zj^ 

.OS GO ^aCB^S ^Toi3i^(^t- U 
:J n^)6?E^£ph a 
§B ^T^y^^l^^^- 0DZ 



(^/0kc£ ife D A 8 ArfV § M GO ^c- Doe ?^ /fepfv?^a6^®Oig 




.7 



MJ&GMbui kW^Q^$?rv$^ (Mar GcaBDA doi$ji#£q| 

.f ® 3&c£ KH® K($j UGr %smdodfe iSfccp 
M®S3i(^#?iSLz K^Cffl'BLCBed D A (£^z ah&e 

3$ C|3$aj ralci UOfta^j ng($ 
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/fe^j OS B D A J rfeCl \mfe &$fcz (^KHBUilldkKgp 
GEV&SLj K(Je<3|?H|ej rjfc&LBDA 6_<^BPh^_z (Mpn, 
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-d' 



?^ #^|frt$^@J rise yl^S (ji^/^pcb^ 

.^PS^OQ^IIj rtfc^afeCD aTiCZa^dS^.aYuqa 

j Ukg z _6t#^@^^(?n^^f aUft OfoZ^ ^k?J| 
.(t^ldi^a^dip^ 

>BE^n^|a^3 z llaCECIpL oltr 5 Kg| PtGiloE®^? 




z 



l^z Ltqji 



(S3 j ^0£U&^?^W| L^Qi^/gfe ll^(I^d^a3^ 
CqPtCB-lOpS^E ^ iMx^^ MSfe GOB ?nfe|0@ 




B^aWacldbGin^OtMiMi^ aC^^^i/B : 0^a^ rika_ 

dQ^UBDA b^|ap^(@n£^3>T>feftej r#e 

.A-alLz azTJrJi 
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j $Rnm^K^pr(2^g^ a ^ g % c§a z j ifch$ 

aA^iiK^<E § bipz (^^Gp^K^L . ?EfetGiibfE - c 
pi^LCHpgSHva^l.a z (J$atf$iac£ 2^ U^?[ilpe 

kl^^ag A^yfe^ (Mag/^l^(^0fo3^ J r«|C^e 
?^a^®3iM£a6^ l3|ag $|§foft g A^a3iD%(ik) Jrie^J^^ 
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L-fljjIali 4^£UI! ^LUII ^A^ai! Cj|jJl5- 

?Sfa?^^^tog^a^^ z (Jpy ritao I^a\E#a| 

.(^tacb/M<2\ 

ip^^e j /I QaSiaK^?^ M/BMcbO€(^(|E^@?r z4§ 

S^ag/^a^^^ 

^<ao i^a^llD^lSLz #£k£^f ol /^ag^n^i^l^S 
j iiffl^Oc^(^(l^gTa ^a<±!^^ (X) t|83L j p<±y y| Uj 

? K^GBidaa Yae DSjfe &ft a V# j $5ffia?T h § Gp$fe 

O^^^biu . (Mag l^^rac|^)^ ^eWP^prplM lee 
3& j nfp?^ Kf G^g/^M(X3 z^WC^CK^da, 

(BM/Sk^Iq ida# « ^ysg| gllQ £m a^Qgft^W ab 
(M^_gM:az Q/|jf a^^cbjfl^ 

g>MiW^ rell^gy&puio l$rili 

?AoaJUJ| qa\ jjII I^aUsj ^ail illuliaVI tibial <»i c^Ia^ jjjki 

cht ^Ae^r^afcJ daffiigQE Ifr r^lO^t j n^^JkG^Q U 
.?i^lO@6l z (JlMi^ j^yqactagata 
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M) z j Cd6£ $ r^a 



^GtljM odules) k g%aR ye Ql&J<$Wij r^#ra- c 



MniA^ j ^Q\j Uta?Ulj <C$ >K8»z M*| UljfevJ rifcs$ J ^ \ffi& 



^Alult ^jonrtlU (Jjj^a gt*aUjJ ^ji nl AoLaxj) (j^jAJt 




(J|^)(Mjg^ ja^KS^a^^^aakfej^So GOn^bXDft 

. a^sa fef ag 3k 3$ ( UOft /£$t y^J^fe^j n^®w 

dog I Cky^l^acbiR E^tt^fc^^ 



f fOOaz W^jUfe6l^a^36GO^t#az^u*>^^ 
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HCk^j Bo Ij MpSL IJWa% CrtDED afetOrp 3Lt ^ t; d6£ 

"tdQC^A^SLa^z /peg Cd^^nfp 




?i^|JO@CD a3iJCW^I^6^L aa^Qgcb^a^ajSL CDt?GbdS^ 



OOa aAip jkafaXl^ j Bq (AHj^efriJ ^aaV| z K®_00 ae£K 
Cfl3|g3h ^[ aj MJmeffiy M> #(^\iroclainamics ^a^a^^JC^Sa 
. ktim^Q 6a BL§ ^Sfe oYsos E tl icMj (2^3T6ji6l%^A6 

efeallo^ n&i6E^933V3^^ <^e$S% >l 
jaGpag aefi^achAK^ E tl <a(i^ oYscpa £g ® 

Design jjijto (itSO@ #^6 (M<6 r^Gi^ System Analysis (LTA 

J r^3^y4r^?hJp,tOta 
|[ a(2p&gX a^O^^M^Bga/^tibcl^ Z $ & & 

V 

■J 
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g S^^^tgfift Qiig MlaGC^^ 

g f Ak® 50a^4a^ (pffii j giH| ^ao^? h^HOpg f A 



g $ (M AGar j m&L <5 j Cm ^a? (Wio@g ® 

z ^C^l^Bligyl^cta^ijQ KHSCd^fea3^0E%z a^Cpia; 




GOBI a£jDtHi^/^(^/5«i^g>mabBz 
g isT 3 )33?iia0 w^mm^k^i. k& a^ z Aa^D^DldS** iMgn, 
^JOfi k^qffllE d| ^^34^1% W(fc2bl^M5 GljA# 
d6£Gc$ 6j^$(?)d;^ KgAJ 




MoWn^ia^nfteg 6B^^^8®rTkgUB^^pz a; 
ofeiA- dS* Gb+ j r#e c- ^ KeYa|A6|z Offl^ftpgfeDA j np? ^TA 



gyfcffi^^lo^UBSP^a^Daj ritadaK® a^_ daj ?Gg?*ei r^sftfe 
UiqbqM$G& j ritajSL Jz§ - qjfeaj rika®. E ^L) (&pr 



a^t 3$ cfcy £hj life) ^ 6 ftDpy^^#Sams^ WtW^fta?^ 

d^njQO a©^BeOrai^ A|R qaU?M0# ? Hie j rtfjaafc 
.Ry^l^^g^^^aoJ^^^ rip 




(B,Ae£jy&g/9fe$ 



Object Oriented Programming 
Z Component Oriented Programming 
Java ^ZSfcQ&J 

. . . m$ \&&\^mo?& a%@%QQ(^ iMao^fe 

t y&f adadcfE O&iiWaz LPiiE$ ?EtT ®t ada0^at 





IJftZNjNj 



-ipEifiiaif-c 

ijj^t^(^^gi^g|^?(^u^)^^6 bMUD^i^rim 



Mg rt^Gfi^ a^TQ^loa a ylLL^^ ag >|6 >te 

.dkj^Mm (MffilWf$$b) Ka^ui ?WMz dQ^Gte 
llZE£$!^^ /Bftaz g^GPOg ayHmdS£0^ 

.gffea^pg^cbia^G&j 



Cde 



as/EoODfia 




ivEUj <Oru55 ^ ^ (MikGJB) dfn day r^a?^ 
l>^qf aj nfp&$ z l<a?L^^^al^)3L^fflL Kgkd6£ ^ ^LCD ee 

:UEll£!&pfeq0pa-c 

a/^Ml (^(MEApi^/^Ma/^Re^L^caB J U^l UB^e 



z v^^uQEtT(a(a^Qfe^(|^qaT !p(£3lM^_^) IIS^E© 

.bU.. Ui3r6(|^Ate^ cJfsqadolu 
Wn^LSOf j ri$9to?)y4r^Ug *^3iDi@?^ (^WCmQ3 /| 
(jig l^iDi^ OX§B i&JS^ l>#iQ[ riepiDi^6& 




:!jrqpftpj-b 

Q 

:pM#|fKHjfle£-d 

G5 (S@0^3^ cto&g&DGB j i^ofl&cfe jjQg Ltidfc ISL Lj U 
6i^|0<$ ri$^?^g^a^fe)^?^^G^ g $al} rip 



X — k X . 



.(EHoMg <E& K<$ ^pdg Gffl^ag I^C^Aa^(Q(®te 
j y ^'(ftN6GStoiJ<ii^§ 6Yh z) <J£a| r^acta^ $£cp$ 

.!a 

:KDHZ|f£ aiuHNjDfe UEhflpZff 

3^f (l^K&b^lO^Ui^ <C^Ay rijbe gfftai II aGB ^kf Ap/\r 



iflP^Jfb&hfe 




(o4gr^g 



_(aLtCA±UNJ 

fU|^5f Rgz llKd^... ^S^uM/^QSs^h\^M(^^a 



3^3>^^03^/%l^a(Mz d^Biae|p/eEe^i33 CB#e 




Y(§ 1$^ adfet Jb^A AcAT ®6§a z_ 
_a^ya^Ji ^cb/3^b/ipA (|ed|a« ^r® 

^0^%3^k^d^t^^^^ L^h^loSOfC^z Hid. 
.b^%j£)G^ 




CDc 



prcjff2 (Oflptpec^cn apt ek#ee e 

^i^Ta^ 7% K&i CD 5^p^Tee^z /^NESbitllh^ 

E ^ki^ l^TTaj ^0 3i0'3l36K)&a§^ Effect) 

.d^&l#iiiz ^0^«a5 

jHcer- (^loli^B E AiiTj iz j /^APS** Q<0^bakfehi^j ^Ch. 

dot ^qS5 z <8#b ^T®a yfeg d^0(UM3z^^tT h%G| 

gfep z j 7^X3^2a?(3BdQ^ l^Vj <Qi^ <^ (^(S^Blgyfca 

ictm^^f i a>K|Hfe ffiqpapfe £- cc 

z 1% aia2^ra®% ?^ j^pia^3 g*fe?^ attcfiht 385^ 

.b^5^E6aElJD^(5 
:p|^W^3Fja^^MH^f!iPifraT - CC 

/BHg UdstiJtiMft EA^g^aQbj (M ka^B^^OW^W^, 

.(^kbifc^ Lz o^/^laadQ^lM^L^^a^^^ 

QS^^^tl^^b' /|^^(^ijQiE/^>^^QD a^itei&agi^'QSlp 
h3M?^(I^3&(?#^ ?0%>feag^li#Lti^K§?U>^l2i@ 
d^gg <M?% fife^^a^jp <Bft§E$ Mv^e^rTao^ 1^0 

G§f3 )s| (BiiflaElSrh ^a^MiJaEk(0^g^il4 je^QSTTai Mtf&$ka$j & 
U$?ftf agy^kap^SCVk(U^g) ^ ife ia^4?o4^?Yiilhi& 



CEC 



c£ L (^kd^a^g Gg ^^^^^aoa^p|^U^a6na% Ix^Ta 

.g/^a^cb^D^^^ 



.MoqdD&l 

Object Hirarchy PTJtJflnP^ |ft fdfir Cc 

O&Bgag M)| g M,<M>^?% a£)I§ g $CM)g (ttf-kaW^L I^M^IK 
A)g af^^ LtiS^ Gjs; a>#T^|c^ iffiaj /B&az aiiaaeaii 

c^/Og a>®$ liB^ ag$6 KX)Jb/ha_ffivj&) UE3kd&g W ySp 
IL(j5 ddfc izgjia/ll GJt^aAla^^ 

iz Offi^daK^/^lMp 

?U<^ 0 ^'Q&S PlM^ILXO A(|ffi^& 51K$ 

^^do^^imtm^mk wtefMWti ^Mj aj i^taw _ 

Cm 

UffiEtT ®g E tT ©g M% lJ>©®?^a5^®^(^Q^i^ fife 




02$(J^a4$i§A3?®^^^ dd£ 
.iQ$... (EtT^M^lM^a^W 




CBt 



.8lij¥#&a^ 63 a ^U>0$ UPb^r (VUfQfib ) j U 
1$ $$mtio& kdsfSB^tik^) /EEJU^ CtfedQ| 

=i jfd*^jiija^fi^^.aiff^ LDaqftf- cb 

j<p^at)^ BIK^Q^^ 

£53 flDpz L_«St(o@aEt K<f cffl'$ ®Seg fefeg^ UEed 

KHBl^£^3a^K$ OEEE $ z fytfifeop^rfo fcc$ (^Me 

Q^pKB^bUDQ^^ (K^®o|u j©^J^@aO^ l^a^|0@sP 
Q&i^zAOg ifc^ tazffiZ QSB|^O^r|EaRe^E Ae^A?0& 

ofBE)2| isp # q^Oftgz <afc@r a(|^g %aY>d&$ Mfik^Mtig 

elaaaMz O^aebCaNfe^z ^febim^^c^rQ^ g i^^C®, 
?J ybAfflOL gt£g% 6fiS$ Gfe&i daA$ a?0?Xiva M0rre_3r>) ^ 

vaJEG»S0%7C9 g TUzaSlSA"iga^ Expert System g at aa ,£<9a^j c£ («p 

4^g^fljagAfe ?^ y_a(M®3^6£fc^ Base 

(jij rii^O®^ 1} ripd d^/^^aK^?a%(^|(E)Ei33 
(XtTttO^E^EqEaz &i&gi^c&az kOQS^n c§ (dTo^ 63 



CED 



5#lf!<3f 

.&j$z ?r^Q/Dj Cti^(3®iiaB a^.o&iU 

nffijEtftf: 

f g/ft£F9idDi^^ z 
£L ^fi&c^ aj rakaAA^g ^mkA 
(J^aSCJaOW aj raka^pkdg OJtlW^i^ag 

dg « CEar Afflfl^i^ IJS Jw#/f_d^ ll^3#Wl^^a 
g§r j r^iG5 PttOnARAr <i$ Utftj ^Sahfez <i^a(i^^dd£ 



CEd 



.2 l^pt#rfl!dpfeqpjDZflWDfea# 

cb$£j z y^tjEDi KS^ GO a^EflSj Q"Up^p^l^ g i^^tk) Ud^ 



CED 



Object Oriented Programming (STJcJfdhj 



E-c 



.(j^)<£ alexias 

3feSj ^iieiMM tykC&QL GQ4^&(?)L dj&±i^E^ 



:ufFDZ 



.(bU. - GpS^j- (^sq§^t^3Am^cp(|^^h 6 d^GJ 
.(■pD^d^faM CE^b^o # acbE CMtt Mi UKOrpEstlu 
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c GO&aeg; a E Apl$ Qt OJ§ ^ (1 j if <<! (3p 1 ?| /ML ? §® 

A2 dome = A2 cos 2 

W = Adome /r 2 

.MJ^Ocpfe^Lr 2 ^l^i^a^&^aE(SU(lni|^rpiA dom e 0© 



CEc 



w = A 2 cos 2 / r 

1/ ?^kOEi?^^30^^cpof?ifel4A^a^z ECbfe^i 



i 



normal 



= Ale / 



I*. 



Ai ->% /S^etT 



khrlw^iz ai alE®chdp©i(l} aj ^ 



e 1 = Ai ei cos 1 / 



ua2 <m^0^mMmmm-z tlcpft^E^&m^/s^ 



1-2 = e 1 x w 



q 1.2 = [Ai ei cos 1 / ] [A 2 cos 2 / r 2 ] 

q i. 2 = Ai ei A 2 [cos i cos 2 / r 2 ] 5 

=A1 

q i = Ai ei ~ 6 

Oily <Q?M£ OJ§ dac QJ§ Tppfead j a^Ecpfot^adil^Mj >6 /fc 



(c-Q 



F 1-2 = q 1-2 / q i 



F i-2 = A 2 [cos i cos 2 ./ r ] 
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Uai , A2 RHiBaGLEnOtf ?^ SL< 

. R HLEok a^JDpMte £g U0Q El 

ABB Agtenite elements /BB@ffifco|^^g ii^actaKSl §f 5UQJ§ G6 lofdtt^X 
(fe ^4(?^^^fittiD%liii<agf a*pa£g M)?^ Z(ji?ADa 



.OQXBfc3^a ar^®tt&>4ri^^aX^a^Au 




dCET Idte 



CEC 



uk k^L^ma M.g 1$$]$ gfez <§b*rq& a|<pr /ig^eMask a6 

a!§ g ^®(|^r}g AS A^_Q^loiflkOBJ^ adad^Dig ii^ig ^®w^fer § 
& ctJigyy^^ial^g^liJ^ aylg?^j^6o^ll^| 

yc xycain s^^ife^y^r^aj^ i ^^1^@tiq@S| z 
ttd<b&3 jeioSCk^ z AU^ttikftj^ xy: g ^p3J§| 
«S O»§L$a'x0^x0qaE£ ElJb^Q^ k£3^±V $^llb%p 
xyj BLJd' xyd'aVS z g BL^EQ^ (Mh^g >«Eaz >#Vty Q^UsI 



lkl-CE^0|*&c#T taq^^^q|6>^(4-5)_^p^kl,(^0 

.b OErag &£G5 3ia 33 <$g^\M£k- 6 
. a QJ§ g ^da^QdcMog aE AjaAdk- E 
. b GLEg$)^ BIA QLEq^^ ch^2p^£i(S 3l©U?k e 
. a- b kHlofca^lGD|^^ E 

cbKK^tt ^6#gp^pE gi#a^pi^F gQ^Ql^L^ 
>& dOJ§} ag 1 3 ;Mqk Hfl§ Q.T A" b&hfa^l$l^/|^a^^ 
ag S£GHG5 ^t^CB QtifiOftha GPASg^BLfe^d: 

efea^ 6 CB ^(^likSOizj) nfelCXi rispl^E r%aGQlz| 



/BE^kHl 




YB|yq^Cai»&Jfeeni£i| 

. i dn A^?%Nfe)EtT (S/ftq^/BBUfrC 



CEc 



. R solar fflitJ^I^BEJIo^ D 
CSftag ^®™^i^a^y%a prefix d' 

Id = Idn COS 

k$Uj£Mh&$tt\ gfe GB ^ U^QQfeEodaA <pt A cpdo a /Eg d 

.A^EtT&Aq^feafcEtt 

Idif — F point - sky X Idiff 

.gfl^ict^Chpi} aa /Eg U0t E 

_ _ _ _ I r = (Id +_ Idiff) X R S olar 

<0taofl§pb^M (4-5) SKhz di|a(L) ?LjSL(^iaC&l6 3p:-e 

.t/Mqfe 

E Ajafld^ ULKlidtfused aiQ)^ C&T (agiEaa ^^(^IM^ag il^d^eE 
:d^^az CEiQUl aGObCBEtT Sg^Eafttffa £g U0t C 

Tsa = Tair + [net solar gain of energy] x [surface risistance] 
net solar gain = [I diffused + I direct - Assumed value of rediated energy] 



e =_ x 5.77 x 16 x (T/100) 4 




.g^®feg£zz kOQ^ 



(fe « Y^aoiPrkAq^^aoSgD %i z 6 if a?^_gE^Dipi?^ E?Hft 

.QfeE®3iOI^Yiirii^e 



CED 



E tl ^66 A^dao <|_ag 3§§ R hfetQ & if a?^ cJff(a6^(&bipj U&5 

Mpb^o if §?^^ipaai5^dl wig 



3[^O^yE^klHj§ka^^c^^(|^ayEI^ pfeaCSNJaj U U 
dip^j c|GD^ YnStia 4g z g^aofli^ a 7^Lka^0(S^i ?ii^e 
g^^G^^a§7^L^3iJMaz (iJ^^|^3iqa6a%^fc^ 

6o§lMf aaAl^^Ld^io l%^Ch Cb j IQg ij^peO* 

5Z c£ 




-a 



OB 

JUI^n^ gMjEa^iF (^?^_aka^^bahfeLtOta 
ifa^MpI 




?A>\UBrtvQO a© g a( 

a. Mg d§§ 6TTio(M^F^ ap ^K3^MEnA0^e 
dj aa£g cbDBe if aOlEnD^ chd&pdj aOlGbR &Q#6 dfsqpGEqD 

.g(| ?YJ <JTnc(i$G6 cbOGp 

^pi^a^te^j dpipVs g i&M. Kpg U 
.az)^$i^ (l3rn^a^^(a™|#^^nz Q^u 



CEd' 



A|Cl|fl*I*W#9H*n- d 




sStada, 
.dd^.GSEa 



c,c gi^ (p cmi dp?u^ Oft $ 3 ac <^m$M d&z.G|ra80(p 

! ! ! y£tt ei§i^ (M3^A!k^ab&6 G a .$6 

Bl^adp^ao^ A^C^(|S(az Zl^Sc BU^fi&ia(A ^Ta^ 
?t$ ?^flOaa efiMiBUt ^;a^a(E^EJ3?V|Arg© (iQje^lgla 
d6& M&E ^ ipBGsLPa^y^ij Ay^fe l^^i&p^^e 

.^a^fl^fC^iSL?^ ^ U 

GCkOaK^f h% E^Jp G: - cSpQ dari^Gf^^ C 
^M-aga^|z ^^HZ«^BCaS|a^a^M 

<0fi&M$l!k U^G^y^rra^ (M?^d^^a^@a^-c 
Z<H k C^Ia?^ l<$ 3^ Uft^c* GD^Ia?^ g ape tt&iMa 

^(llooSflMa^ <M3$VK#$ Qa .^6c,cQ3) 




.aiM)oe 



n^fc^fimi^W&k Rl 
3Rasfla^/^^ z 

/^"(^(^aGE/^^?!^lciacbEi §^aOgAolBX^rt£ 



CED 



MRT 




91 ; v^acb?(6|)l aa >£g E |§) ? E$i8 M ^S^^s^^S^ |d| z iu 
<0.aCb j U6 i^CR^ act? llJfap^O^&lM^ GK$ GjEij U5 i$ 
PelEa^F acb(iig) J^66^lMfeLZa|i ^EDBLtlq^^ 
#^ l>a^&a^qoi^aS^ z G^fl^!®i^(»a^ >^Eafe p,Ea 

e0KPQ| 6?!?^ o§ g a^^3iOjpc£ K5l GO a£EaiL g^M^ 
GO asKq^34aq CdS£ia$! 





LMaQU§33#& 



?^ g^(l^(HEI6(^a(E(aamr UsMfo 
^ag^E§M3iflff <jg (Mdk(E®g 




faz 





a^?^S^GOalJ^Iaa&^ 
fc)t>iag^5_z (^cb^a^a^K^kayl^a 
CR^l^g)^E^4ig dp#g gM^ 
?^l(^e GcOnt 1 aj£p z U^a?^ AtG^ 



CEd 



.krsH&s tid§ iMAaSpaEkclpt 

-:z6A^ 



j >l dfe Ul AqfeMq^ qp33 g^Ona BlM(^daJ(i6_3oQ U 



i% (£p(a^JaC|6 l$fet^a^pOJ§ ^ DfikdE tl cad U>fc| 

.A^EtT&Aqagf 



Qd = A x Id x cos 
' " tl 




if achffiC 



CEe 




qsz Wj 




. Isotropic Sky Dome G^BaSSCLErio 



.K^EtT<ft$qag£-U 
.^jpBGUErva 

(Sa&ifflkcKfiew Factor Ql 

.QfeEQj^T, 

Qdifused = Ax Tdifused x fv 



. (c,D 

l24E®da^iM(^(MG&^iU0 E 5 g £1 • ^Jg YTnJ^p^zs 



fiiiTlrsf 




CEE 



(j-Sjll JAajil IgJiUal JjUi. j j <xz. jUJI CjLaaill 



.^tiM! J^V 1 tP^J ^l^iyil -t 




8 to ♦ £ 





u 



:opRcp-a 
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(j-oSjS JalojII L^liUa) JjLn jj 4ja.jUJI i*<U'iU 



claustrophobia fi^ida^a^chi ^f^CM^iiR hE£§k/f£ UtBl^eB/EgU 
UE tT cad ^aj#^4* g$ L5S^aSfe^MgbCR| acfcy ^QYE| 




Ufa $ y^E tl M L^M^(^^qag l^^o^iL.iCkb y#\d5§ 
kg djpSftUttB^ 

g%aR l&^fcj ^?Ltelectivity (gfi&&^3P£j IKE 
^^gi^do&\ ap ?^ » Oo&fe^ life#g i^pej&Bzt (jjflEa 



-:Ofe^6^CEtT<ag&§§ 

T ar?^ fi^Ui4$l^E tT SC^ WEC^ C#^|ca j a^fiaSo^| 

?^ahaflaOfeaEl^ fflj ar^ (^to^sfep?t^ lit] <a©& (^#a 

z gft cpd^na Mk_3gT 1 4 UECb^(i j actnGfieaE^ l2Q)t^ $ Aptl j a 

itlsdt diEdEG^a 
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ill 




06 cb^s<^C^(s^ a >&j /I j g 

.2:iSk 




A" j £ j qa?^ £^(aAK$;R >^i6 # Qj SMS kc£ J qfeji 

146 a /£g (frsqaQ&§ K^cb^CMpCB z$ 





6Yh d£ra$ g?£ag SpacJfii 



&oa>^J)^^c^s^Q^Rc 
(l]^^M>y^q§cali$^^ 

f /|/afihJL (az ^id^)siz ? EtT it /ft qaaftjpg^^ iMfca 
cb%/W%^% (MdaKBg iMft 0R^i^a(^(%o 

(SE& e^f ^Jg M) Qffllg 1 3 ka^H^L ^6fe(S(p?^ §fej 

.EicffsU 
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(j-oSjll Jjliill l^BUil JjLh jj ?Ja.jUJ! 





U?U 



-n., I<\ - ■ n o' 




/BBpla^ 





■ii 

:faJE|fAfriJfCf|fufia|Pj 



r$ ftp ckaqr G5 /| ^pYiilaEQ?^ (EGaG; a£g -0DZ 

.EtT<a 

d j aBU^dj adcpi^ 3MV?tfJc^^p z (SSWscp(lcp^g - a 
.6Ysc#(3^a t^3I^Y)^z/E/iaSy§U$li^ 
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*>3 



r — t b 



. cffsqadcp >lg U?)CMg©teU?)t a 

.K|^3#iLz EtTa8^a/fegL<5t0DZ 

f^liG^ R(pm^P z #S?^$ipEtT®(IUF <<|_(2^a_ylg IQca 

.(dSar^(S(a(^d|a 

l^Ej=a^l(S5^ (1 j ar ^1 /| (3fsqa(3£$ (Mql^_?&^la?| lifea 
.^pc4§O£0p^ (E^iGEEtT &§®I6 a £g dz 

.L 



OH'**™ 




. a<Q icb^TTaa ^k/BEe^L^®B3 (Sp^aa Mg Ufr a 
.y&H^ z #la3 GHI^^aa >lg 0 DZ 
.tlq^iSM6a/lgl,(^^a^a 

. ?&f a^J^a^ L <@ £ <fl3 08^9 Maa £g l°<£ 5 
(|^ dj^pCpqa^aCE^ (H^^ (^ad^L gpgg GD^0@IL(£V a 

.cfcM) 

.o^aiijitoB ^iaasrnP/saStio^ dz 

9t g $k dff a >lg BUGCkO (UGfcae&ff $ $ig ^ Oibiiik^iSL 
L(^6&Ug>^Jz (|Mytgy^a^ UBL 6Ysqa(3^ a^Cp AK^(iia 

^(04 

<a/lg |»(?X 
.GRia 
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ilkAJEijpNpN^D 




e^chi ^lEft'scpg YnMia £g ^ 
^flHiOJfP^j r^ABCScffsqa^ cbi CR| ag Yr&alg 

.CDiiLzEe^k 

-:2HilfEjf-cf 

^l^®b Jg ?J M 5 UpiXg tt^tifej ? %3 uing ia£u>t$ 

g A^OfflEdfea R m 3^ (1 j a R hfesfeiEk Q(U 0 Angle Selective_ 

.gi^efldk^^^ 

^/VjllHorizontalover hang (giffiffijMfy a&Rjbt q^feit %pf l| 




.(SjagaM&i-a 



.QDp?^(^t3^-U 



.^^cb^CBk#0?l#^-a 

• - " - - - - - - - -— - - . o-T^ ■■ 
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. (v ?e!&&^H -><% dm (&®ffim,0^-c 
fctA LBcfT^OL ?£|§^5|or gpa^| 3e& tiC^-D 



-:UCE£CT<aEiJEg-c 

Gp* ^la^Q^B^shift tf^j a^^u j >^|A| 4§ a*F 

-:jOC)^l}vA)(J^EtT(ar^ 

Fs/ii/? = / ton (T^j 

Qha) <j§ ar <(liQ^ ^&ia^y^D(^n ??Hi^ a AH^ 

-:jC0t§ 

GO A?^fi^daL)S^6c^L GRaj <p\UIM^B a#Gia^)@(^ z| 



-:r 



.O&J 

.^aVz^fefi^aaa 
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LjJiUiJ JjLa,jj ha. jUJI .-.u-,;n ^ jl| JA^ill ^011 J^l 



.^B&q iO£^E Cfefi|cg agj$Kjc#HE)t<0i 

Xsl = 0-OL Ysl=0-Vs 
Xs2 = h + Or Ys2 = h + Or 

- : j Um L)5£MD(Ji#^ L^yOp^l 

Xl=Xsl , Yl=Yxl, X2 = Xs2 ^_Y2 = Ys2 

X3 = XI + Hshift 

-„ -_ Y3 = Yl + Vshift 

(J^ (ha) (B| ar^lQC^a?^ ifashift2 , Vshift2 a^lloa^Q Ao§ 

(1) cjM&B^VA) 

Hshift3 = L tan (HA) 
Vshift3 = L tan (VA) 

X4 = X2 + Hshift 3 
Y4 = Y3 _ _ 

<J K§6a^e[ aj t^Mk&yjfa^ t Yr j a?a|^e0d%(B|ar ffi&$$ 

cro^Qzciipping 3j?iqQ$ mi^^/^o^C^o^m&^m 



^/^E^l-J ^Gkdoai r Afii LB^TAis (^nlMac^^iaip^ 

shiftl sWVshiftl 



Hshift 1 = hs tan (HA) 
Vshift 1 = vs tan (VA) 



%ffi?% a^Baf XK§| (|E(%li%aaj§_?| ^(ar^a^/SDJo^MJ 

.#^ndoO?T^a^teL(?)(h x v ) r /©epti 
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?^ gf| ?YJ G5 M l&l($JQ% doMu^oMk^^i ^M§a(% z 

z (and) ^ prc^Sjp&N^j <^ oGfikfe MmMskborn, 

- :e€X^et^lJooiian Algebra XDjtjSfea 

cfcUSEb /Mpafilezfe ^Gcll tl <ag j^Skfl d^d£(a 
=OxxO:c 0affi&l,<£ cyC ^n^l^SCB^lJleC xLeC(fS§>QS 
.(^a^kpa>lg?^dS^l|>9ilaz ^(^'?CH^Gj&|a:,ccc 

$Jm,ec xLec G^'(Myt(P5afBj LBoL^Gy|gyfeFa(S z d5fe 

aVEa/SBz yt(p^i^gMSa^a^a^2^^^^eD x ^eD 

d«^lBf a(J^|_(B ar^a^OGi^ 

GO ae^g} a^z ^Sc^sUl^Elf ^tfymko^Bl LBML 

.#fij|A<a a^X<M ^eSM^ 

Q)YsqaOidv^ ^feYsQlEq^ l#ppj Qgl^ (ft a 

.!^(jlffl}a(|6ySa| 

j rtfj^ kK§ cbJOc^Mo GfELta/f MpdSfc ; lll^ <^Qi| q|® 

aEU3uOi^ Utfis; ^^^3i 0 ^^scp6fii 0 a^g j ri^QKir 
(c- E o^^^aa^BEiNfelSLj %^ac$ @d|®(J^g j ^OTB>«k 
z l|%al^t?j *r|i%%®<p| kQ^g (CE xCE) da, 
W pds^ 2] 'pi ^(^iMePt^dl^j k/fe j feu 
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ill 



CggpSCET l^lL^fehadow Co Effcient table (frsqaQjit^ 

y&tiM) z Cfc£a6a$ imffiMte jebbigb^ z j <Qoftkg§ #Sj U 
KB&^alTiz CR/^^lMaD2$f ^c^^ 

d6& (IIJE5 ^(J^HtyM^S E 5 ^5 <H?i/E^*% 
a/£g (^dfiprV^ia jL^|^&ag>5ig &T <aR l^fiig UlSB 



e 5 g ^ ?L6 z§ UH?fe^p»?ja&(L a q) a ^fcr<aoo 
?dA OM oft 3fe^a(ij z r CiBa^^^s^ 

.02)^E|6(Curtain Wall) 

- :iikjUEupNpaa»^i|f* 

a 6®§ E tl igil a a>lg ($S fc(l®fctE<lz ^gae 



. eiidoE tl er_<<l z 0^£XBir(a 
. c^^^cbE tl qb/W (a^ (Mm? (fflBefefcmk m- a 
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?0jjBHshift 0 _ 

Vshift ^tifi&(5&k$ #®c£ dE<a 



. r<M»'li w, 



cm. 



Hshift = L tan (HA) 
Vshift = L tan (VA) 



hdaflEcpiJBVC 
z (&) J«pc% 



lMR6?Q^aOE<aG; keer aaU M) ^^S^lEq^ ^dSfcjMjSb* 




dadoUT(a^O€j CttfeCafc iEfSfer <®q# z f U<%b5Ltoj <CA 



- :4 J000UI(E- q 



& acJfsqa^ 3^Ml<ft r* daft 



/Eolca/Eg dai^USCET o^B^p z ?Utffsqa&$ ?#e>t)£ C&J]&_U?X 

.jSLcffsqa^ 
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c^e r 





W.3 ]M, d6£ QkaML z $ (r <<l(aC$ja g!& /|) gftf TO 



U 



CET 



u-u 



A 



tan IA = [ tan2 HA + tan2 VA]l/2 



.GOB ^feSBZCET 
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Solar Screens - :Hte [^wuiJEl Jf<J 0lj 

?Gm!Mj§ Aie$ GO asEtT <acJfsqa(5)(& ?fl*d5fe G^USEo Mlk 

?z$t|r?Y!_ d^e ^l^cEgUafefitei^i j <Gkj Mfc ? EtT icffsqaq 
- (B<Gta- ?A\$j6<&- ^q^?4Wl»l<i^^yfte^^')^ 

.(bU. - g&lab£8fcl$- (^(^v^ai^Ia 

.?ii0t£^al^#^^ 1%) 

> g M£n£L^/|g fcp?_e4l : p<^ U 



a« T ^ g^/D^cbi^t^ 

<j| ll^)^>Ml^(lTOEtT (acJfsqag>te dot ^§^aGRAV|^Sa 

Aj ^EttCkj_lKB? irG^gl atlhlvz (Mft) <Gkf CttT igMS 



m <ffl%pfi&&% LCEaj M> j § UK9^_Ai§bEtT ®t/&<^(M&^a©$ 
z A/p>EtT GtSqaa^f C^qS og>fcpz >4^lJ)IHSKbkli j a 
. ((|i^t K$z (1 j a20KQEj (6iS(B>^ ^daiOi ate 

GDp #|(3fe g/S&^a^to^qgfl|zi_&^^ 

eki $ip/£| (Bj g &Gp M^dSfc (M ® g Mit UAo 

. overhang U^^ZZ$| a 
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:E Oift KQ^Etl ot^cpp^AKa:- C 




£gg^5 ga^nli^ 




i^(a^ai#^apz ttafr^gg? go 7^4jm^q/^ <ocj i^E^fe 



.gl 



:ON|pttJdttlfftjgBaz AMp:- E 



^feEk)Gtl^ 
E 

Q 4 (gfoa g aj H5 Cft lYgaJg^J 
.^a^C^aofeaz KFinKCK&^o^kU 




gy^!pfeag/^g/ii!^^ $\&MCk?$t&Z 
t $1 qaz LCHpz »#^r acfi^ Uj§jba ^J^cadaJ^yiipkClc^ Ja/SEa 
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ukAlJf^||ADH^K* 




dDi4$Os($l^3TO^^ y^fe 
Cfe ?i r >5kpaj§ y«^Q5 a r t 

& prid^Q. U^SOEoiih^ $ Le c,D(^l(^g^rp^ L^xLec (fife, 

Y^aSLzr/^cia^?^ 




— — as- 



2 /Epdz^iSL a 




Hshift3 = L tan (HA) 
Vshift3 = L tan (VA) 



a GO 3$pad6£j d& 
.cffscp 



^uijll tj** ^ j Jaiiil ^ <£>±Ai ^ jjoi^I cJA*^ cs' Raster es^' L-Loilail ^ jic ^ W<n\l ^ jill I^a ^g-aj-ajj 

Ajj^^j ^LlaII pLiJ ~ "J t-a o-llc t CAD ' . ' ' "la 11 S-lcLaiAJ ^joi^)il £L-al^)J d a "w". ^ill (Vector) ^, » " ^ H f^^l L * a ^"'^J 
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YSi^|fJSISS»j dDHfeduikAJEl JfCf ii| ilj qftlj 

Upiiogpz i^^z^^Gi^ 

d LP ^/f (iSife dQ^lB^rj UBLJEoP^fl^3 CBftj ar^l <3§ z_ 

iSofe/^ BUPUJlrC 

Afe ?r*U0fcg ^Uiit)i§irylqaaJ§ daa^&^^>^^^CSgijkl 

j ^qA^Mfct #^a^y^|^(2p^qRq LEi^^p 

.(^^a^Q^Tn^&f /^qaV^pno 

- Eft) ^LBUnCc (jjr$ fcteEME <j^n^W$ (MoSESO; jJJBi 
jSL C&G; GO o^pUt^ EApOO aBUfe^G /®qaQ]§ ^ ^GO ae 

S5U 

g(B£ ^E(jl(SSui®rj <CA6T <aR ha^a>#®i$fl| da* i2m^6 j&L 
ofcol^ 0 ylqaQJl f^cJfsqadqa M.g <Sj§*U iMrUEMa?^ t^CB C 

a3^(^agiCpz : ^^ga^Og UtE^O&t^ 
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?QSfct Yr LPjp ^ Cd6£Ao fl^^nMSy <0^ CdS£(^ A/$| 
a%?<GGSGpaR >fe i% /^AeMzk c§C$jm$ UktMz Qjo^Q^ <Gk 

((ft Ida, 

dad^cia gf LU#S? Gel Jpjg^Ck^ & Q^hg M&<^rip6d^ 
loEft J&dSfcCL IdfirWJ^ ga^T;a$UE<§a 

Q scanner) <J$f Gr§l^j c£ gf EH&"(gfc6) Q^mj^l^Mpga&G^ 

OtEoffiEg /SB gfB(S)Eaja 0&H<& UKTsqaSS g /SB cWHB g$ 

i^Piri^gJla 

e^a^Bh^^ aOi daflgn^g^" I^b(^a6& j afcaf#W£j 



<^Ot£g^gtio$ifofeJi^^ da, 
z 6£aj >l AW^W$& j$ j (^dbgM BlKJ&^aOa 3£ftj Oil L 




jdepaiJlrCCS 
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- :KQiC&aS| iiJUUEl JfCf IfflbZ 

20kb /^a^ae 

2000kbor2Mb ^jffijQp^EBft^^S 

Ofeg^ag Mib^ /BC^eM tDg: ^ 40kb ?/E§l ^6?^@3^S 

LT^O) a^Ot>&$ g ae^Q^rsqg AS z v^pCS&>fe do#^rM)Q© % 
d^iT| UDG6 (SE<^^sq0yfc^ ofe cJfsqaQfiy U VMt 

.(^sqaC|lph^%i c£3M¥Tscet (^a^kB^S"cJfsqa 

.cffsqa 

.3^)^^CBiMiiSrsU 

doA$ O^^ao^a^l^ ^ 

.(Eftatffscp 

.g i^gp^^g/Bg l)Jg M)i±!Oi53lescET c^^H(?)t C 

.y%0j%km; ^ascET o^ElOU^ c 
.(frsqafSEae ^ascETc^Bl^g L,^ D 
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f b*hSUfafflLz Mi&fec^ 18$ So liffigsfoH) *j^&h£l|a 
g jjti^ A^EtT ®t>iqa(±iD&gY|t6 b^(M5}Qj$^P ^_%k 

t M/BEae <f ad^bflpl^^ ?<a£at M qaCBiA^mi^^i^a 




kaSdpg Yr&a £g C^5$ iMlfe^ 6 <§ ap^b^cta^drTiO®^ 
.?<aS£at q$?EtT ot A qafca^8$z aia^ssa £g$ UBJ| a 

D 



iz owjj 

j r^SCkobiODir li /EEbY* ?OKp/\a ARr» BUK^I^ j (So 

S)Kz fft)2 U^p?^ uMb/fe aMz U£?%i^gO$ 
g i^alr z ?0iFpi3 3i^j«?iEfe3E(?)/| Bftaa/W AX^ia 

E fi| M&J?^ aft6lo(^(g>Cft6) 3^8 ^ ^3|2a6&L(?VM^I^ Cfefo 

?3fta?^ pn^loSCXpj rie^fe CEKiri2&@z 3g$as ^ oMidaa/ila 



.6 <f ap^B&fii $b&tffc#5£^iM^ 
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tiftm jspiiACjHJB^* IP I a A|f Kpf i tfaqp c 

g>ftD?b?n^6^e(ac^ do gyfeM^pgkfeUHi CD aa^EI&t^ $a 

?h^6^®z ^(jiCSe^dGig l^daCfetf 6 i#r dft (XViiL z$ 
Mo $ ^\^Jm&a)& /6l>^?EtT & >i qfe 

.k<|Ea3BzMfe 

Sq(M-C 

■"^ c 

tCJaddyU^aOQi^tf ^&lMirS|S5z (^agiJp^dQOI 

dS^dl # (S)^z ^Ta^_(M?^ b^hlhilanl^na^ (M?g<| 

(S3 (E^S^ll^g MiEg g i^^Jxi^ag MiE£ ^ aSiJ^riagft 
a^a$pOP&R l#^U^MjEr^gteii acb^^CBc^ WBp 
^fcj U^?EtT ®ti«lqa(fe^ if agpg (MjMj_U&5 yO 4%) 
aiag i*:(33 rv^LBUt Mfraz &%fe\M?^ \M§&7$^a<M M 
j i& 6yma>lg_/& l^kAEk(Be^^a(Mz tyfea^Dda^ 6hSSa 

C®$te (fthfieSPc^Fluid Dynamics 
j CO© l3£$E^(i^ 

.)^nz ?<3BaTO3&op 

1 Markus &Morris, Building,Climate and Energy, pp.34 
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.(Bi<fe^a(E^ (Microclimate) ^afjjjja 




: g ffi^by I^Sa^a(Ma >£g d^a^az dfi£ 

.^(iiSX^a^aQlo-C 

^Ta^E#KSiiK#j l>Q2p(jM?^ a%^a|^l,gi£& u@|(®Uq§ 

z f QSIg flMjd5£(M(j|ag *$pOGK 

u 



Kjflffi ^TA CdfeCj|Qi^ ag MiE^aaz7yCD- Ca^l z ME<aSHa- a 



.u^^/fepaAjb 



* ^ • "la; 
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gig (MlMpyij ^M\MM^M?% Z,%&3k #p2p(i6 a£g - U 

4traMj <i& tip 

B^lp^o^chJoDz Gdbd^pZdcc 6^)_My^^a(|6 /BD- a 
.djiTa^ (Eiz 6 y^aB^Ap^ l.(?)di3J§f aMz 6 Ma 

(Mcfcpfc G&pcb^ag^ z o^aj a?) (HCta^jlz gSia/lg -0DZ 

ft G| z ^ag$g ©iVg ?SfaK#?t$ 
Z^g/taplSLz «^T(aaeA%giQ/DOl§ l>3G^h^AD^j/fe6 

.^d^b^WLJ^ac^ 

Up&b) /I $§M&&M£ l^H5 j M j Up (E^)^e>[^|ab^llu|^ 

c^ofe^^q^g^a(MG&(|^gJ^z) ofeE^(pqa^a(M#S 

Q06^l^I^rra(l^ (|& 1(2 atefe/^ JDf C@S(pMEee 
h%BUh%ctiGK?W<g d^laj Ukol^&M-?^ (Jf agi^K^(/&3 z _0§a 

P^jc^j ^T<ac£ tty^tC%®c^ gi^aR_l^^_ 

•?tOaa ^Ia^j_K($ iptoffo ^aBUJ&^s ^<az (J$ag ^a®e^nilqD 
aKiJct ^ ^WTA(t Jtl qa?^ ?tGia Mlsz Mt&(akffiQ2L z$ 

(Kl<^l®a^AQlJba3h%?} (B^b^iz ?E$i^tdMM] 

1 Colombo ,Landabaso &Sivilla, Passive Solar Architecture for medeterranian Area. Pp.40 
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;g /B? b&lihixlz dMMj e£X|6 g *2^6&gf £a3P z§ 




&dm^fof$0^ dafflk^Saa ^ce j /lopLEDZ^ dftaGiAg j U 

e$ i% Kpcqrra(p #toG@| l®3s£ g^a(Mg si a6ltJp)_Gg 
^ \0®b ^Tez K^pBL E CM^ l^a^^a3E%^/HEe^i^^q^ 
a y^^0^£l^a^aMc^MR ^S^U^kQ/vDc^dMp 



l4>/^c£gaiat^f£a3Pz C^vKtUm ArlA^j >EqpCs^ G^khfe 



OftdS^rti lap&^j <pl Ge^a/Eg d6£d5$l^(ik(|£aa 
igU^doy <CX\gj0®a ^Tez^ l%a(^ Kpkc£ JhWI&a l}W 



ccd 



k/&& if ada0^3 tM?% (Efe#dif)a(p efeif agAJC E 
<|&y^/fe?l^^a^£fi$fo3 

.lototYKi-C^^lrra 
dflBasB c 

<J& cfffi dlij Qj^i^&afe-aE Apb^?M.z dSiflof 

:i£K:0Pk# z ditofka £g a ^ bftfe l^A^a ^ap A&bffi^e 
l^Gf^J MEa(|&bl3^^a(E^ i g iflS acl«a(% z ttt6$- U 

.(^i^^^(^^^^?1J^^^/yd- cdagy^ae 

g>4^dadi^S j lti6£ dd** iMka ^ci^ ^ 

(pca^t di/BEI^(|ii?^ d«?tCiK5p©0P3^ Ixljf £a3? z| 
*»a?^ Sgra^iaUe^laylg E $ G^oB^S l| IpaGb 33 10$ fifcp 

q YQdilid^ g>«ig QOn^ z (S^Cfe^a ^ri^QiriUL M] 

:giew 

.yj- cgy^^M^Tictadfe^^z^, 
.yD£- e^^Maz^atidlia^(%z^ 
.yj- c(|^a2^®Q4T®-aA®ctadMa^(4z ejb 
6Yh (fo^s ^riLElStd^: (M <adfh gA^amch£lMa^(lcf2lSE^ 

^ g>L@ag/^^ efe|ag^fe 

: 5Ug£^^?(^li^diii^a^^l^^gf>^d^^ 

.ySlJg^^ag^ip^ (^Xa^asfeii adD^'Mi^fe^ c^pla- C 



ccE 



©cpta-c 



.bU.. ip^di^ifenj^E^Bi^e^a 

o^lj^ fcSj^l j^aUc JjJxj AjLS 

K<$ G$j 6t#a yll^UPM?^^?^ llp>az (Sufeg 
unwind tunnel d^4]6fiadif ^ ^Yiflk)n^a^1^bi (^^ffecaCSNula 

di^ Gisoo&cfe Kd* QbifflOa^_iflpiz a6 dd$ 

Computational fluid dynamics CFD (1^5%a?B^?i§ fi^C>4 Z 63fltf 

3fUrid^J(Mg ^|g ippfqz|^(j| BgaGMaz (Bfffe >^p?/|U)t§ 
^^OagMalSL KH&Ufcg (£Bfe0§(£ (McagMa?^ A/af: 



££#K6(Bft&J imdaaf^ Ucomis OM^aftl^frlovent C&(jg 

. Virtual Wind Tunnel VWT 

g a^tep^rt acbWB a| ^aflak^Gtk^g li 1 eft 0@<p^a 
G5z c^fTa ari |A ° 



gyiBz ^ip^aka^aoSgrAaylg M$ l^fe^rtMf'^l^a 
Willie ■ aj a\h«^_^Jb^&l^ E Ol^/SHaJu^^ 

MffflELdg] &EO<SLm(^Q^F^^^oundary layers G§^| g/8E6 



?AAA| (BWe cfd g&| OT<0JUgMagpfD5^|z d^g£S-C 

.^amte^u^Vfe 
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E®a&Mif% oOm./mmMz, Yi cej^ djpap (c- e) 6i 



Gfl^dp(i& j ^QSffigl^ d*L g a^tt^Yi (^j li^d</& f dQ^ 
z (SB ^fe^hlWSs^ dp(pl GEq&BdS^ _^a%a^ daWi O) ae 
z ^$dite(|&g#fl^ 

. Effect* hrti^e^ dpMj (|& a £g ffito^ d^o^BBGKp% 

Hi I (i|t jfflzg >l aSlS^Cbb^a^i ^p^&TWc^ME^iS 

.1 (pt tebDS!<p5 § ? Ocp 086 (Mia 

Vx = F(x/L)xV0 -: (L))^%i^ch<x)^^dilii(|^ 
U^a^lif doiG^(p^jU^z$ 

1 Brown &Gillespie, Microclimatic Landscape Design, pp.129 
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Vx = f (2x/w) x vo - : (w)#^^ch^x)/fe^di»Ei(|^ 

deduction factor R pWpOjMl^-F Q|j§ 

Q£f%± cg^i&B^ 6 if aOJ§ da,y: %Mrf% g££a&L a/Eg tcpA^ 
a fc^ 6% #E^a±ia60S ?Gfe>^| a£*iz bip%pl5^ l3r | a 



Vx = f[X/L-(h-2)] 
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li>ll^(lE(paAji^ajSL z (I^zjaaejap/B^ Qofe gi ' 

. CFD 

BUa ^SfqbC($ J&sA b^kag /fcKj U^adSfc G©UU^ 
daOk Anl^3 SaM|ra^^ a?^ 

. A/E S^g of#@£ ApGk 
4 U§ aL(?)dQ^ K5l GO a$©^|ky^ am G5 j LtbGic^ /gSV 5 




^SCkKPofo /6 E $ ag 



dM^?^biitl|£4l 
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iftftp. J3WfArrq5tflEfi»- c 

E^^az «^i^I'(»a(|to ^z g ^tilb^^ 1 1 eg U 
(^=a^a(M^z /HE(9Ql(ag S|tTljj #ipE tl <ad Lt zpz^a^Sa 
t $1 qaflgo dDu#We6(l AtjiQJlf agi| ll feCD a^&k&U||£e 

(16 J&z j 7^SMQJ§[ ac£ ffiO^ki j aklfi| l^^bflpEl^ ?e^a 
lx!]i»a(Mj i% tMo^^o/S^Z^^ lM&z_K0£?EtT (at/icp 
p&^li) ^^j/iq^EDElM 

^I6iMlCk| 0 <^bi^ (Mc£ M 8e 

.^O^a(|ias ^ ?^ KSl GO ae 

068* G»(MlJ^g i^p^y^rrak $Bo\t /$) qa^^v®l%) 

U^a^oS^ z b&k&£ft§ I <$b YcU<a^L(bibf#ii^ ^ W^j) j /Iq?* 

gftj (M/fei Abt$ QylapLED^ t >i qaKfe ?Etelfbt (£bML 
(ja6^?^lk?e^at yiqacfciio Q^gM'tf daj ylq^B E&j^eUEDZ 

-:k<p&BMgdS& 

jatz j&L $ $ QylaR^aOJl adaGb ^ GiO^a >lg 

j <®UBJ§f aOGbtBML Jz$ Qyl^DQDfvafe Qt#^fc>^ Z^OEttEEcp 

j j z$A&$^Mg ®8h% a&pa£ G5 (±Op(^l(i6aylg-C 

q = e x sb x (T)4 .2j /fsfi^e 

cttag^cffii lofea^yl^^a^ch^J^^lopiq 
EAp a^ED2D(fcUj6£(|6?^ 

(d06) (SXJ^lE^j <M?Lt 
cED+(^a^a^=(^ta^a(M 
5.77 x 10 -8 rigfej >fs8^el^ Kaleb 



Markus &Morris, Build_ing,Climate and Energy, pp.38 
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0gSDpafi lE3J§f aGB cfctj ylapLEDZ^ (Ej^i^ido a Mg [% c 
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(EJg£§ M>3A*I UPjg ^?U±i4JLE tT ®c£ ppCp qa(^l3P \& D 

.tEzaVg 

qa^a(E^ qTTag^ (MKfrdcy ^^P^^q#afeu^ 




dS^l^^GCMaz ((SAfe^a(^_?t^li^a^'d^J(S^ 

■( 9* 



.j yl(#ED^^GJ^lM£a.J >l 
G5 AfeO^ ? Oq£|^Q^d3pt^ Ml cp&^?m£EQ^ z 

. (<Si # rf^g yfe §05 dot A c|p5?^j £<#EDS££lu 

.Aip?EtTitAqa-U 
.KO^a?EtTitAqa-a 
. (?ftf abifcllUl a^yfe 6 # ac£) E Cb£p EtT it A qa- 0 DZ 

.Mj (M<Hg^llUf ii&jg d&mk M qa- 0L 

:illJfe|^lOaHPMUEHpZq 

GOEaO&^S ?^Lmc©Z CMO^ QikCSd} aG5 6<§f OE($ 

.tAqaz^ 

do ife^ 04$ lk^KD??0Mat Aqada.% Ec O^i/^^EQ^ 



1 Markus &Morris, Building,Climate and Energy, pp.77 
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f § GiGg (Spcad j at ^ffiEPe&pa £g z 0V| OEcafeg cStvftcp 

a^p?^ ?^a^RG|?EtT at ^fto#AX^ e$ 



:c«illJfe DfiMlftfeifHpZolj 

Cij a^?^OE4llA&a^ z eflE^ Qtg^^ (M?^ 

do j Ec y&ftoj ylaploEDlfi^ l§ y &7iM| #g (M 

q = 0.9 x 5.77 x 10-8 x (34 + 273)4 
q = 512.5 watt/m2 

j ylapLEDBLt M \Jfo@Bfik^ ylaploEDi^ MJb&liU$ aK^bg ^ 

^feL^at EtTiz ^aCE^l^de (Xiz gpMMj (SfintyS ^ida, 
!! yeDBUDdoG^z Itf ©z ^a^CBiilAr y$#Ecp 

(M^?Et!®t/iqa^ ^a(MjU 

AWfc v riz|^qaiL^ z >^(ji(££7^ Ub&hl 

.d^a^Oi^ 

MA^EtTit/ftcpU^ kM^mt /Egpft 

Ai^olach^ffia^iCilaj^ &7g2p K0£t>iq| c^gajccc 
rf^po <f kbp^e^at 1 qaj § l4p&dp^'(Mj § &7g §D:c 
oiEcaQDfiDily 16 ^0%dc ?EtT &/&f&fea^X(fcaj ^^gattc 

c,D^L6 if $c,D^L 

cy/g^cD=c,DxBt = #$3£tT iGpl 

cVg^cEc =c,d'xc,DxEcc =^>ip(i£tTo(^l 

cy^g^ccc =c,Dxc,DxDic =(Kbp£tT oGpyli 

cVg §CED=c,E xc,Dxdtfc =(y€fc) 6 if ataJ^tta^l 

c^g^ccD=c,E xc,DxdED=(ycq &EGdD0&$M$fo 

Q/g a; dee =qS?qpC|l qafpJflgo 

T = [q/sb]l/4 - 273 

T =[q/5.77] 1/4 x 100 -273 
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T =[628/5.77] 1/4 x 100 -273 
T = 50 C 

TO = Tr x 0.5 + Tair x 0.5 = [50.25 x 0.5] + 35 x 0.5 = 42.6 C 

(^Md£,d?#kE t! az Qid^MMj d§ 

BLE tT ®Mkk<J3l^a(M?Uolar excess ?EtT ®R M\ IHj^M. 

. C^ME, 6 ?^lk^^€(ipa /£gU 
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L (aG5 M/^cJfsqa(lq3i /£g$ lli&(80E Mfthfe^ bj$<5 ?n0 
Qg U^Qtyiqagt (ftp] L (pOJ§[ C&T agi&a(B£a/Eg 6l6§ Gty 6 
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L_h(lSJtfJajg doDa§_ GB 

Oq&(& m^C^bJ$do^ki ag 3^3n)$ >M]p(^_ch#t gfe G5 aeD 

loaft^^p^ag &o a /£g d6£ B^p <pg 
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:3#z (ttgafeYQ 

.oYscp-C 

- : uuuUE-C 
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iWillaaNWtlf-tf 

U^Apb^a^^tiz 

aft j ML Q£ fliGg ^#0i0(§fc&# r #^aCBi^'(J^E g AECggl^- U 

.(XghOO a>lggfe^(gi^>^giftLBimJ 

.|»Ef cbM^^mggfiyaiv^ v } aGs| z m a 
.^tfzsQ; a> (^$CE^ii)b^6 if h% OJ§f ada, 
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.t&a-c 
.6 1| k^^M^bM^t D 
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a/lgl^^C^?^^!^ dS& 
?_0l^e^®i^sq^^a a£g -_ ^CtMjM \M\Mm^c 
0fe(ajL(^(v6<vQ r>Q&±!ffiS BL^ao A^&^alSLz dS$(a$$^8a 

:cbLWPdd^li)|a 





Orientation shift = L = h cos alt. 

.EtT<a 

:?efi|?q ad^a?^ Qr^<Pna £g U$ 

Xshift = L sin azimath 
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Y shift = L cos azimath 



[ tM^p*i E tl <ar ^ j & ^P/oct z 0l^^(a(lqp^pY|m 
)i§i^(a2€n£)5J R & 06 &c G^aE tl cad IKGl ^P/odt E(mk/M_ 



(sd) o^uf agfl^p^n/Erh qR(20£nj ^ 




Shading Coellect = SDxL 

dan/fie* 6&t§ fi^jjfi ?^ ?^^6cJrsc0p^ 
t %5dffife>t;g GO a^iKEgt ^mdog>§g ($Mttchh& ctrh im 
f t^f_;^l2^sq^/^8^ ?EtT(3tlqa 

' Z ^landscape Architecture z ^ QKS§^Ch£)^ 





(ec Uflc lit LJOflo) 



. cf/oet sc leflTsup j \M?0k 
l = t / cose = e€t^u 
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o.5m = 0.5/1 =&\jk%(\ : $5 Qp/J| 

e = i - sc =cJfsqa(p-C : M~ 

E = e / L = 20 / 0.5 = 40 % = 

L = 0.5m / cos 30 = 0.577m 
E = 20 / 0.577 = 34.6 % 

L = 0.5m / cos 60 = 1 m 
E = 20 / 1 = 20 % 



: ec 

L = 0.5m / cos 80 = 2.9 m 
E = 20 / 2.9 = 68 % 



(Ms 




l / ^aRc^Enc^u 

cos q 




40% 


20% 


0.5 


0 


35 % 


20% 


0.577 


30 C 


20% 


20% 


1 


60 C 


7% 


20% 


2.9 


80 C 



E = e cos 0 / t 



a02 j £J) UK&az eiSda, 



l^/^D2l oOia^at M ®| UDi mCD- G£) CD 656 (Ej^gfDzy 

.(d't>i)?^l^DM^ 
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jaj^C^iKJEb 
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.grig bRaKffifl^>3&oii| ac^UOEq^BSa^ 

.(i^)ai^| ^fea 



(^0sqa(l^Qy| osfEhz chDBi htliOfiiz cfTsc#fe|a ^Ra^QQ^b ^T® 



.<t<^§?UBrh ^zacJfsciGEcp /Eg dd^O^ 
AM %b^W^3S^.O^\ k% m (pi qjx% ab i^J# 

dfetXcK0O(§l j adGb(# UP/oG£) M*# Uffifcjg& g a^y«lq9ae£l\ 

.?MS^^laa±iBBiba 1 qaa >lg U?JbS#& 




.?3&^sqaR l&dilv C 
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%Ec B^g j0tI^O(lC^a^2acJrs( 

(cJfsqa(Scp Q =e 



long wave correction factor = Q w = 3 

long wave Transittance = (1 - SC) x Ci w 

long radiation Transmittance = (1 - SC) x 3 = 3 - 3 SC 

long wave shading coellect = 1 - Ei w = 1 - (3 - 3 SC) = 3 SC - 2 



S Ci w - 3 SC - 2 




:Jll» 

.%Ec (i^(^"2^sUKq^cy/ g^Btc (Ei^QPEtT <a 
%D=(2&i$ 1% m^^^Wsqpi^Pe^ t A UtVg $ cBt 




q sw = 250 x0.05 = 12.5 watt /m 2 



qi„ = 3 x q sw = 37.5 watt / m 2 
q so iar =q S w + qiw = 50 watt/m 2 

Onp EA?d6 AT iebo ^?<S,ipPEtT it A qagf R Ay j MptaE^ d& 



^6 ^ aOJ&elE CMfei^a]§ doiJ<ft<p^g§ a(foM C&sfcii a 
Re^a|6 EtT et A qaCE^TTa^ (B&c£ y&iSg (M34fk^>lpikj 

. b/Hi^(l(Ei^^sq^^z(Ei^rscp 
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<0@&Qs RfW Q/g 2pc (E^OPEtT cat A qagf l^&dp^j (M 

:j 16 Afe 

c,cD= ?(li^^^3iODp5ilv c 
c,cD= 4E®3TflD^6ilt 



g$d§d = MnfeAqactj^o^J^O^ 

g$ccd'=EG:- <^=fcm&<W^ LPU 
KOdj aQagkZUl Ac#ir(E%&E@ k<$$J&b q a; UBflpqaz /^IJ§ 

&7g ^dce Q0^y€t 6%ig &aijg r^(J^|a6 if alu^ ^f£cj^P^ 
%Kb4a?i®ECM0l§z 6^^%a0^%de^^0^O^ 

c,c (Sftao i| § Z (lol<a@DpSilv ^ >fe 
c^g^OJJ =(££c xc,Q =«X3?^ 
c?g $dCE,d =( dee xc,E) =(STnJ<2&6 <| actpQ^ 
c^g 2*£H)d =pLje$ [(E^gu^Q IPU 



cy/ g $Et =^J^±#pE5 1 1 U 
cy/ g ^(xCO=c,cOxded ^"ziljiseMl U 
cy/ g $EE,d =c,cDxc,d'x£H}d =^~zicto!ffi(M &ii U 



c,e = 




mppeifanOEprjas 
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g^Qid'=c,c x££c =Qp5 g actAlaKOd U 
c,Dxc,cExdce=c,Dxr xdce =(!Tp<£i6 if acbJjb KOd U 

cy/ g $(xC = c,cDxd§d'=(K0nt A J ^Eocta^ $ U 

cy/ g $EtE =Q£<it A qaBtfU 
cy/ g $Bx =^&f/8igft (Mo />&M ictos&it Mr a 
cy/g$cT =Dx- BtE =d^®?0£Afto?<^aj Iqacb. 

.^y^Ei±i#|ll>Ep- 
cy/ g s\CEE,0=c,cDxEQ: =^^cta^3e%i U 
cy/ g s; (xc =c,cDxc,e x£E}d =^zacbffia^ <£cSl U 
gs;Q:d'=c,c xEtc =&\$b q ada^IaKOdU 
c,Dxc,cExdce=c,Dxr xdce =(!Tp<£i6 if acbJjb KO(l U 

cy/g^o:= 

cy/ g $(xC = c,cOxded'=(K0nt A 3 ofeEicfcifl^ (1 U 

cy/g^£H'=U§i^AciBfl?U 

cy/ g$dc+=Ox - EEd' =oAT ipSft Afto?e^aj Icpda, 
(E^a^p^ z$ UDba^t i^£^D?^aa ^(^qacb^k^aV^ UPU 
z ^dig MoM^EDj <pc^M(% z j^&qgfi q^aMacJ 
j ^jk^Jza(S| z A^Be (J^pfpli z j ^i|ldSidll 0^p 

.yftf 
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